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___ RAILROAD 
COMMUNICATIONS: 


Dispatch and connectivityissues 


An INTERTEC@/PRIMEDIA Publication 


Vertex--For Business, Industry, 
and Public Safety. 


Vertex Radio Communications, the 
land mobile division of Yaesu, has 
been at the forefront of high-tech 
engineering and quality manufac- 
turing for over 40 years. Always 
keeping customer satisfaction as 
their goal. the Vertex line meets 
the ever-growing demands of 
private sector, public safety, and 
governmental organizations. 

The Vertex full line of wireless 
radio equipment is compatible with 
commercial specifications world- 
wide, and includes a wide variety 
of portable, compact/mobile base 
stations, HF/SSB transceivers, 
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repeaters, and trunking systems. 
Incorporating constant cus- 
tomer feedback with break-through 


design in synthesized radio commu- 


nication technology has resulted in 
innovative products like the 
FTH-2070 32 Channel 5W Dual 
Band VHF/UHF Portable radio 
introduced in 1988. This unequaled 
radio gained immediate acceptance 
for its ability to link public safety 
organizations in time of crisis, and 
remains unique to Vertex today. 
Now, with its expanded line-- 
including the ultra-compact 
VX-10, 40 and 102 Channel 


VHF/UHF Portables -- Vertex Radio 
Communications provides solutions 
to communication needs for busi- 
ness, industry, and public safety. 
For more information about the 
complete line of Vertex Radio 
Communications products, see your 
authorized Vertex dealer, or call: 


562-404-2700 


\ vertex 


RADIO COMMUNICATIONS 
Land Mobile Division of Yaesu U.S.A 
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United States & Canada: Yaesu U.S.A., (562)404-2700. Mexico, Central & So. America, (305)593-2500 
©1998 Yaesu USA. Specifications subject to change without notice. 
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Get More From 


Your System. 
Enhance to LTR-Net”... 


Multi-Site Networking 
-Widle-Area Coverage 
-Roaming with Auto-Registration 


65,000 Unique ID's 

Electronic Serial Numbers 

Direct Radio-to-Radio calls 
Direct Inward-Dialed Phone Calls 
4,780 Group ID's 


Over-the-Air Management 
Sleep 
-Kill 
-Undate Channels 
-Interrogate ESN or UID 


Get The Switch. 


3000 Series Switch 
Four-Shelf Rack with up to 24-Channel Capacity 
Configurations may vary. 


Call for Details 
1-800-388-1912 


zt EFJohnson 
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On the cover: Land mobile radio continues to ensure safety and efficiency for the rail transportation industry. See 
stories on pages 22 and 32. Cover design by Scott Dolash, art director. Inset photography by Donald E. Koehler. 


22 North by northwest: Maintaining 4 Editorial 


connectivity along the Alaska RR Don Bishop 
Donald E. Koehler Scanning... 
LMR systems are still used in a 10: ‘Calendar 


variety of ways to improve 
efficiency, safety and profitability 
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Railroad provides a model of radio 
systems applications. 
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BUILDING BLOCKS FOR 
19” RACK SYSTEMS 


For over 20 years, TXRX Systems has built 
a reputation for quality, innovation, and 
reliability in mobile radio, personal commu- 
nication, transportation, public safety, and 
other services in the 100MHz to 1GHz 
range. From below-ground to tower-top, 
TXRX components and systems offer cost- 
effective, superior performance. 


800 & 900 Mz Airline Combiners 
e Broadband Design 

e 175 watts 

e Modular Expansion 


Progressive Hybrid Combiners 
e Lower Insertion Loss 

e Modular Expansion 

e Compact Design 


Receiver Multicouplers 
e Low Profile 

e Expandable to 16 Ports 
e Low Noise Figure 

e High 3rd OIP 


VHF/UHF Cavity Multicouplers 
e Broadband T-Pass® Design 
e Easily Expanded 


8625 Industrial Parkway 
Angola, NY 14006 

Tel: 716-548-4700 

Fax: 716-549-4772 

E-mail: sales@txrx.com 
Internet: http: //www.txrx.com 
A Member of Bird Technologies Group 


DUPLEXERS * CAVITY FILTERS * MULTICOUPLER SYSTEMS * SIGNAL BOOSTER SYSTEMS * RF SYSTEM PRODUCTS 
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Inquiring minds 

“How is the two-way radio commu- 
nications industry doing?” 

Everyone wants to know, Our pub- 
lisher. Our division vice president. Cur- 
rent and prospective advertisers. 

Product flow gives an indication. So 
does profitability. 

With respect to product flow, for ex- 
ample, manufacturers’ representatives 
tell us that they are selling as much two- 
way radio product as they ever did, but 
to fewer dealers. 

With respect to profitability. telecom- 
munications attorneys tell us that their 
dealer clients are making more money 
than ever. They also tell us that dealers 
find it difficult to make their business 
grow in the face of spectrum shortages, 
freezes, refarming and auctions. 

Dealers tell us that they continue to 
sell and to support large systems, but 
that cellular, PCS and ESMR continue 
to churn away customers who only use 
a few mobiles or portables. 

Market research companies say that 
two-way radio sales continue to grow, 
although at a relatively slow rate, com- 
pared to wireless telephones. 

Why, then, do some manufacturers 
tell us that the industry is sick? 

One veteran industry “Zorro,” who 
asked that we not peek under his mask, 
said that manufacturer profitability is 
being squeezed by rapid product obso- 
lescence. Where dealers are maintain- 
ing their margins, manufacturers are 
losing theirs to retooling costs and 
shortened product life cycles. With 
fewer years over which to amortize de- 
velopment and retooling costs, manu- 
facturers can find themselves in the po- 
sition of making as much—or more— 
product and earning less profit. 

While new products lose their ap- 
peal more rapidly because of subse- 
quent product introductions, installed 
products last longer. Radio failure is 
down from 10% to 3%. Warranties 
are up from one year to as much as 
five years. 

What's ahead as multiple small ra- 
dio manufacturers encounter tough 
times despite continuing sales? It 
could be consolidation. 


Name game 
Transerypt International, Lincoln, 


editorial 


NE, has two business segments, one that 
focuses on secure Communications 
modes, and another that focuses on ra- 
dio communications systems. The com- 
pany had been using its corporate name, 
Transcrypt International, to identify its 
secure communications mode business. 
In mid-July, it gave that business seg- 
ment a separate identity as “Transcrypt 
Secure Technologies.” 

[ts radio communications systems 
subsidiary uses the name EFJohnson 


and traces its roots to the former E. F. 
Johnson Company of Waseca, MN. 

Transcrypt International announced 
on July 29 that it had retained ING 
Barings as its financial advisor to assist 
in its review of “strategic and financial 
allernauves.” Those codewords some- 
times mean that either someone has 
approached a company about a buyout, 
or that a company is considering 
whether to offer its entire business or 
parts of its business for sale. 

Whether Transcrypt International 
will sell EFJohnson and continue as 
Transcrypt Secure Technologies surely 
depends on how much someone would 
be willing to pay. With a memorandum 
of understanding having been signed 
with lead plaintiff's counsel to settle 
pending stockholder class-action law- 
suits against Transcrypt International, 
the way seems more clear for someone 
to buy EFJohnson. 

Several years ago, it looked as though 
UK-based Securicor might have been 
poised to buy the radio manulacturing 
company. Today. in addition to its own 
products. EFJohnson makes radios for 


Intek Global. Securicor owns 62% of 
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Intek Global’s stock and has lent the 
company $84 million. Intek Global will 
become a subsidiary of Securicor if and 
when a tender offer for Intek Global's 
stock and a proposed merger between 
Intek Global and Securicor are com- 
pleted—maybe by the time this reaches 
print. Securicor might want to own the 
manufacturing operalions on which it 
depends for large-volume production of 
linear modulation (LM) radios. Those 
radios serve Intek Global’s own 
220MHz network and similar networks 
owned by National Rural Telecommu- 
nications Cooperative (NRTC) mem- 
bers, and a few others. 

Others may be looking to buy 
EFJohnson, too. 

Transcrypt International has taken 
aggressive steps to raise cash to re- 
cover from business reversals, includ- 
ing the sale of its real estate for mil- 
lions of dollars. If the sale of 
EFJohnson is a sensible “strategic and 
financial alternative,” it may happen 
soon. And the buyer may not be the 
obvious possibility. 


Thanks, Matt 

We were fortunate in August to have 
the assistance of Matt Halverson, a jour- 
nalism student at the University of Wis- 
consin at Madison, who helped us as an 
editorial intern. He had worked as both 
a general assignment and a crime-secu- 
rity beat reporter for the independent, 
advertiser-supported Badger Herald stu- 
dent newspaper. Drawing on that expe- 
rience. he wrote news and features for 
us. He has returned to UW for his senior 
year. Thanks for the help. Matt, and 
good luck with your continuing studies. 


don_bishop@intertec.com 
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www .mrtmag.com 


Mounting Solutions 
Get Great Reception 
From Everyone. 
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Introducing DAPA Site Saver 


‘ =e Mounting Solutions 
ac ki ma Zoning boards, concerned citizens, 
” FS) wireless users and providers all agree 
y a P . i 
eet that Site Saver mounting solutions from 
’ Ene DAPA are a welcome alternative. 
t “~~ Dt wn 


Compact and unobtrusive, the Site 
Saver solution mounts three DAPA 
antennas on a single pipe. They save 
space, provide outstanding coverage 
and can handle high call capacity 
without compromising the area’s 
aesthetics. 


Easy On Your Eyes And 
Your Budget ay 
Not only are Site Saver solutions the ~ 
most attractive choice, their low-cost, L@ 
flexible design makes them ideal for , 
virtually every application and environ- —@ 
ment. Site Saver mountings work with wee 
most DAPA panel antennas, including [ea 
vertically polarized, or dual (slant 45) 
antennas. They can be customized for 
your site with mechanical downtilt, 
stacking, gap fillers, cylindrical or 
square radomes. 


iso 


Depend On DAPA To Keep 
People Communicating 
DAPA celebrates 30 years as a 
worldwide leader in the design, 
manufacture and installation of 
antenna and tower systems. For more [i 
information on the Site Saver mounting | 
solutions or other DAPA products, 
contact us today, and get a great 
reception without attracting attention. 


DAPA 


DAPA Communications, Inc. 
Allegany, NY USA 
1-800-325-3272 

Int'l +1-716-373-7228 
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NEXT MONTH — OCTOBER 1999 


FEATURES AND NEWS system upgrades; location technologies; 


protecting equipment from voltage surges, APCO post-show. 


PLUS: Robert H. Schwaninger Jr.’s “In the Public Interest”; editorial commentary from Don 


Bishop and David Keckler; what’s new in hand-held radios. 


AND IN THE MONTHS TO COMES tes equipment; installa- 


tion and maintenance; benchtop focus; Buyers’ Guide. 


REGULATORY CONSULTANT 
Robert H. Schwaninger Jr., Schwaninger & 
Associates, Washington, DC 


EDITORIAL ADVISORY BOARD 

John Abbey, The Abbey Group 

Alan Burton, founder, Dispatch Monthly magazine 

Gene A. Buzzi, Omnicom Telecommunications 
Engineering 

Jack Daniel, The Jack Daniel Company 

Gary David Gray, P.E., Orange County 
Communications 

Frederick G. Griffin, P.E., Frederick G. Griffin P.C. 

Jim Hendershot, Radio Design Group 

Samuel J. Klein, Cellular Design 

S.R. McConoughey, P.E., Mobile Communications 
Consulting 

Art McDole, Salinas, CA 

Tony Sabino, Regional Communications 

Herb Sachs, Herb Sachs Consulting 

Robert C. Shapiro, P.E., Strategic 
Telecommunications 

Leon Spencer, Exxon Computing Services 
Company 

Gregory M. Stone, Ph.D, Quantum Radionics 

Raymond C. Trott, P.E., Trott Communications 
Grou, 

William A. Wickline, P.E., Mentor, OH 


EDITORIAL 

Don Bishop, Editorial Director 

Ramona Isbell, Executive Editor 

David Keckler, Features Editor 

Nikki Chandler, Senior Associate Editor 
Emily Reid, Editorial Assistant 

Matthew Halverson, Editorial Intern 
Harold Kinley, C.E.T., Contributing Editor 
Donald E. Koehler, Contributing Editor 


DESIGN 
Scott Dolash, Art Director 


BUSINESS 

Larry Lannon, Vice President, Communications 
Division 

Mercy Contreras, Group Publisher 

Patricia Kowalezewski, Director of Marketing 

Karen Clark, Marketing Services Supervisor 

Melissa Langstaff, Ad Production Coordinator 

Nancy Hupp, Director, Corporate Ad Services 

Kristi Woods, Classified Advertising Coordinator 

Tom Cook, Director of Editorial Development 

Doug Coonrod, Corporate Creative Director 

Stephanie Hanaway, Division Director of Marketing 

Sheri Gronli, Corporate Circulation Director 

Julie Neely, Senior Circulation Manager 

Customer Service, 800-441-0294 or 913-341-0294 


Raymond E. Maloney, Chairman 
Cameron Bishop, President & CEO 
Ron Wall, Chief Operating Officer 
PRIMEDIA Information Group 
Curtis Thompson, President 


PRIMEDIA Ine. 

William F. Reilly, Chairman and CEO 
Charles McCurdy, President 

Beverly C. Chell, Vice Chairman 


ADVERTISING SALES OFFICES 


OVERLAND PARK, KANSAS 

Joyce Bollegar, 913-967-1840, 
East Region (including Eastern Canada) 
Fax: 913-967-1901 
Email: Joyce_bollegar@I|ntertec.com 

Dawn Rhoden, Classifieds, 
913-967-1861, Fax: 913-967-1735 
Email: dawn_rhoden@intertec.com 

Lori Christie, List Rental Services Representative, 
913-967-1875, Fax: 913-967-1897 
Email: lori_christie@intertec.com 
9800 Metcalf Avenue 
Overland Park, KS 66212-2215 


SANTA ROSA, CALIFORNIA 

Dennis Hegg, West region (including Alaska, 
Hawaii and Western Canada) 
Phone: 707-541-3763, Fax; 707-541-3721 
Email: dennis_hegg@Intertec.com 
3428 Mendocino Ave. 
Santa Rosa, CA 95403 


ENGLEWOOD, COLORADO 

Mercy Contreras, Group Publisher 
Phone: 720-489-3199 
Fax: 720-489-3253 
Email: mercy_contreras@intertec.com 
5680 Greenwood Plaza Blyd., Suite 100 
Englewood, CO 80111 


LONDON 

Stephen Bell, International 
Phone: +44 181 286 8889 
Fax: +44 181 286 8898 
Email: stephenbell@classic.msn.com 
P.O. Box 98 
Worcestor Park, Surrey, KT4 8WB 
United Kingdom 
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CORRESPONDENCE: Editorial correspondence 
should be addressed to P.O. Box 12960, Overland 
Park, KS 66282-2960. tel. 913-341-1300; fax: 913- 
967-7250; mrt@intertec.com; www.mrtmag.com. 


MOBILE RADIO TECHNOLOGY provides tech- 


nical information to dealers; to private wireless, pub- 
lic safety, public service, community repeater, SMR, 
ESMR, paging, cellular and PCS system operators; 
mobile radio equipment manufacturers: manufactur- 
ers’ representatives, distributors: engineering and 
consulting firms; national, state and local government 
and public safety agencies; transportation companies; 
petroleum and energy products companies; public 
utilties; and others allied to the field. 


PHOTOCOPY RIGHTS: Authorization to photo- 
copy items for internal or personal use, or the inter- 
nal or personal use of specific clients, is granted by 
PRIMEDIA Intertec, provided that the base fee of 
US $2.25 per copy, plus US $00.00 per page is paid 
directly to Copyright Clearance Center, 222 Rose- 
wood Dr., Danvers, MA 01923, USA. The fee code 
for users of the Transaction Reporting Service is 
0745-7626/1999 $2.25 + $00.00. For those organi- 
zations that have been granted a photocopying license 
by CCC, a separate system of payment has been ar- 
ranged. Prior to photocopying items for educational 
use, please contact CCC at 978-750-8400. Organiza- 
tions or individuals with large quantity photocopy or 
reprint requirements should contact Jenny Eisele, 
913-967-1966 or email: jenny_eisele@intertec.com. 


BACK ISSUES: Copies of most issues printed 


within the past two years are available for $10 per 
issue; older issues are not, Call customer service at 
800-441-0294. 


This publication is available in paper or electronic 


format from Information Express, 3221 Porter Drive, 
Palo Alito, California 94304-1225. Contact Informa- 
tion Express at 650-494-8787, or visit IE online at 
www.express.com. This publication is also available 
via microform and/or electronic databases from Bell 
& Howell Information and Learning, 300 N. Zeeb 
Road, P.O. Box 1346, Ann Arbor, MI 48106-1346, 
Contact UMI at 800-521-0600 (734-761-4700 out- 
side North America) or check UMI’s Web site 
(www.umi.com) for additional information on format 
availability. 


SINTERTEC 


PUBLISHING 


A PRIMEDIA COMPANY 
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V @ 


© 1999 by Intertec Publishing Corporation, 
A PRIMEDIA Company. All rights reserved. 


Audited circulation. 


www.emrimag.com 


Fay Bs afra 9 Autry Irvine, CA 92618 
LRcorhousyor (949) 458-7277 + (949) 458-0826 


® @ ..POWER ON WITH ASTRON 
C € SWITCHING POWER SUPPLIES... 


—, SPECIAL FEATURES: PROTECTION FEATURES: 
— » HIGH EFFICIENCY SWITCHING TECHNOLOGY + CURRENT LIMITING 
SPECIFICALLY FILTERED FOR USE WITH » OVERVOLTAGE PROTECTION 
COMMUNICATIONS EQUIPMENT, FOR ALL » FUSE PROTECTION. 
FREQUENCIES INCLUDING HF + OVER TEMPERATURE SHUTDOWN 
MODEL SS-10TK + HEAVY DUTY DESIGN SPECIFICATIONS: 
+ LOW PROFILE, LIGHT WEIGHT PACKAGE INPUT VOLTAGE: 115 VAC SO/G0HZ 
* EM ds OR 220 VAG SO/60HZ 
+ MEETS FCC CLASS B SWITCH SELECTABLE 
OUTPUT VOLTAGE: 13.8VDC 


soveL seize | AVAILABLE WIH THE FOLLOWING APPROVALS: UL, CUL, CE, TUV. 


DESKTOP SWITCHING POWER SUPPLIES 
MODEL CONT. (Amps) SIZE (inches) Wt.{Ibs.) 
SS-10 7 1%#x6x9 f 
$S-12 %X6xY9 
SS-18 %x6x9 
$S-25 2x7 x 9% 
$S-30 B%xX7xX9% 
MODEL SS-18 


DESKTOP SWITCHING POWER SUPPLIES WITH VOLT AND AMP METERS 

MODEL CONT. (Amps) Ics SIZE (inches) 

$S-25M" 20 25 Q4x7x 9% 

$S-30M" 25 BY x7 x 9% 
MODEL SS-25M 


RACKMOUNT SWITCHING POWER SUPPLIES 
MODEL CONT. (Amps) SIZE (inches) WL(Ibs.) 
20 


eapuee SRM-25 34x 19x 9% 65 
SRM-30 25 34x 19x 9% 7.0 


WITH SEPARATE VOLT & AMP METERS 

MODEL SIZE (inches} Wt{Ibs.) 
SRM-25 34x 19x 9% 6.5 
SRM-30 34Ax 19K 9% 7.0 


MODEL SRM-30 


2 ea SWITCHING POWER SUPPLIES ON ONE RACK PANEL 
MODEL CONT, (Amps) Ics SIZE (inches) Wt(Ibs.} 
20 


SRM-25A-2 25 9% x 19x 9% 10.5 
2 SRM-30A-2 25 30 34x19 x 9% 11.0 
WITH SEPARATE VOLT & AMP METERS 
MODEL CONT. (Amps) ics SIZE (inches) Wt.{ibs.) 
SRM-25M-2 20 3% x 19x 9% 10.5 


25 
SRM-30M-2 25 30 3% x 19 x 9% 11.0 
MODEL SRM-30M-2 


nasty 
SIV 


SSSSH Amo yea CUSTOM POWER SUPPLIES FOR RADIOS BELOW NEW SWITCHING MODELS 


EF JOHNSON AVENGER GX-MC41 §8-10GX, S8-12GX 
EF JOHNSON AVENGER GX-MC42 $S-18GX 
EF JOHNSON GT-ML81 8S-12EFJ 
EF JOHNSON GT-ML83 SS-18EFJ 
EF JOHNSON 9800 SERIES SS-10-EFJ-98, SS-12-EFJ-98, SS-18-EFJ-98 
GE MARC SERIES SS-12MC 
# GE MONOGRAM SERIES & MAXON SM-4000 SERIES SS-10MG, SS-12MG 
iinoslamrna ICOM IC-F11020 & IC-F2020 SS-101F, SS-121F 
KENWOOD TK760, 762, 840, 860, 940, 941 SS-10TK 


KENWOOD TK760H, 762H SS-12TK OR SS-18TK 

MOTOROLA LOW POWER SM50, SM120. & GTX SS-10SM/GTX 

MOTOROLA HIGH POWER SM50, SM120, & GTX SS-10SM/GTX, SS-12SM/GTX, SS-18SM/GTX 
MOTOROLA RADIUS & GM 300 SS-10RA 

MOTOROLA RADIUS & GM 300 SS-12RA 

MOTOROLA RADIUS & GM 300 SS-18RA 

UNIDEN SMH1525, SMU4525 SS-10SMU, SS-12SMU, SS-18SMU 
VERTEX — FTL-1011, FT-1011, FT-2011, FT-7011 SS-10V, SS-12V, SS-18V 
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"ICS = Intermitiant Communication Service 


As an authorized Motorola distributor, McManus 
Communications is out front when it comes to efficient 
pager distribution, but “down home” when it comes to per- 
sonalized service. In today’s fast-paced, need-it-now busi- 
ness world, McManus knows that a well-stocked invento- 
ry, on-time delivery and competitive pricing are a must in 
meeting your pager demands. But, they also know what 


counts in building business relationships that last—people. 


We take your call personally. Whether you’re a carrier, 
reseller or paging dealer, a McManus sales/service represen- 
tative will provide you easy access to our complete line of 
alphanumeric and numeric pagers, programming soft- 


ware, paging accessories and parts. 


This Message 


And We Mean Busine 


Motorola Advisor Gold Pager” Motorola Brave LX Pager 


Motorola WorldTrek 
Plus Alpha Entry 
Device 


(MA) MOTOROLA 


Authorized Paging Distributor *, Motorola and all products abov 


We mean business for you in 1999, 
Call Toll-free (888) 763-7550 


MPMANUS >y% 
OMMUNICATIONS 


A United Communications Corporation 


400 North Fifth Street 
Blytheville, Arkansas 72315 
Phone Toll Free (888) 763-7550 
Fax (870) 763-6533 


www.mcmanuscomm.com 
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is Personal! 


For Your Business 


Motorola KeyNote Voice Memory Pager” 


™ 
Motorola AMinitor tt 


@) MOTOROLA 
si MIAITORTZ 


re registered trade marks of Motorola, Inc. 


calendar 


September 

19-22: Fall Vehicular Technology Conference, 
sponsored by IEEE Vehicular Technology Soci- 
ety. Amsterdam, The Netherlands. Contact: 
904-322-2500. 

23-25; Personal Communications Showcase. 
sponsored by Personal Communications Industry 
Association, New Orleans, Contact: 703-739-0300 
or Web site www.pces99.com. 

28: Universal Licensing System seminar. spon- 
sored by the Chicago Office of Emergency Com- 
munications, the Association of Public Safety 
Communication Officials-International (APCO) 
and the FCC, ChivagoOffice of Emergency Com- 
munications, Chicago, Contact: 312-746-9257 or 
email: moapco@worldnet.att.net, 


October 
12-13: Advanced RF Safety Training, spon- 
sored by RF Emission Measurements, 


Richardson, TX, Contact; §17-312-5363. 
14-15: Small Business in Telecommunications 
National Conference, Regal River Front Hotel 
and Convention Center, St. Louis. Contact: 
520-423-2205. 

18-21: Annual APCO Canada Conference. 
sponsored by APCO, New Brunswick, Canada. 
Contact: Jim Flanagan at 888-226-2726. 

25-2: Annual Telecom Summit, sponsored by 
The Strategis Group. Hyatt Regency Gainey 
Ranch, Scottsdale. AZ. Contact: 202-530-7602. 
27-30: Industrial Telecommunication Associa- 
tion/USMSS Joint Conference, sponsored by 
ITA and USMSS, Grand Hyatt, Washington. Con- 
tact: 703-528-5115 or Web site www.ita-relay.com, 


November 


1-4: Telecommunications Resellers Assocation 
Fall Conference and Exposition, sponsored by 


TRA. Dallas. Contact: 202-835-9898 or Web site 
www.tra.org. 

2-4: Wireless [-L.. sponsored by the Cellular 
Telecommunications Industry Association, Santa 
Clara Convention Center, Silicon Valley. 
CA. Contact: 202-785-2842 ofr Web 
yww.wow-Com.com. 

&9: ENTELEC & UTC Joint Fall Seminar, J\s 
Marriott. Houston, Contact: SS8-503-8700 o1 
email entelec@pdq.net. 

10-14: Communications Marketing Confer- 
ence, sponsored by the Communications 
Marketing Association, Harvey Hotel, Dallas. 
Contact: Jack Armstrong, +10-308-O808. 
15-16: AMTEX, sponsored by the American 
Mobile Telecommunications Assovkiion, }illon. 
Walt Disney World Village, Lake Buena Vista. 
FL. Contact: 202-331-7773 of Web site 
WwW, aMtex.org. au. 

15-16; Fourth International Congress on Com- 
mercial Trunked Radio, sponsored by the [nter- 
national Mobile Telecommunications Assuciation, 
Hilton, Walt Disney World Village, Lake Buena 
Vista, FL. Contact: 202-331-7773. 

16-17: Advanced RF Safety Training. spon- 
sored by RF Emission Measurements, Southlake. 
TX. Contact: §17-312-5363, 

17-19: TelecomLatina. co-sponsored by Mobile 
Radio Technology. Miami Beach Convention 
Center. Miami, Contact: 800-288-8606 or Web 
site www,telecomiatina.com. 

19: Radio Club of America Communications 
Symposium, 91st Anniversary Dinner and 
Awards Presentation, New York Athletic Club, 
New York. Contact: Gert Hopkins, 732-842-5070) 
2000 

February 


28—March 1: Wireless 2000, sponsored by the 
Cellular Telecommunications Industry Associ- 


site 


tion. ernest Morial Convention Center, New Or- 
Jeans. Contact: 202-785-0081 or Web site 
wwe WOW COM.com,. 


March 

19-22: ENTELEC, sponsored by ENTELEC. 
Dallas Convention Center. Dajlas. Contact: 251- 
357-8700 of Web site www.entelec.org. 

22-24: International Wireless Communications 
Expo, co-sponsored by Mobile Radio Technology, 
Las Verus Convention Center. Las Vegas. Con- 
tact SOO ISS-SOU6. 


Miay 

8-11: ‘Telecommunications Resellers Associa- 
lion Spring Conference and Exposition, Phila- 
delphia Marriott. Contact: 202-835-9898 or Web 
Site: www, tra.org, 

15-18: Spring Vehicular Technology Confer- 
ence, sponsored by TREE Vehicular Technology 
Soviely, Tokyo Pacific Hotel. Tokyo. Contact: 
Y4-322-2500 or einail matumoto@mars.yrp. 
nttdoconio.co.jp. 

30-June 1: Canadian Wireless, sponsored by 
the Canadian Wireless Telecommunications 
Assocation, Toronto. Canada. Contact: 6)3-233- 
4888, ext. 102. or Web site www.cwla.ca. 


June 

4-8: Supercomm, sponsored by TIA and USTA, 
Georgia World Congress Center. Adianta. Contact: 
SOO-278-7372 

25-29: UTC Telecom, sponsored by UTC, The 
United Telecom Council. Phoenix. Contact: 202- 
SS7-ISS1 or Web site www.utc.org. 


August 

13-17: Association of Public-Safety Communi- 
cations Officials—International (APCO) 
National Conference, Boston. Contact: 
OO 322-2500 or Web site www.apceointl.org. 
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the Analyzer. 


Start with our standard Communications 
System Analyzer platform, the rugged, 
dependable, easy-to-use R-2600. As your test 
needs grow, our upgradeable R-2600 family 
of System Analyzers is designed to grow 
with you. 

For fully compatible iDEN® equipment 
testing, we offer the R-2660. For ASTRO®, 
SmartZone™, SMARTNET™, SECURENET™ 
and Project 25 systems compliance, you need 


Motorola, 4“, iDEN and ASTRO are registered trademarks of Motorala, Inc. 
SmartZone, SMARTNET, SECURENET and “The Test You Can Trust” are 
trademarks of Motorola, Inc. © 1999, Motorola, Inc. 


the R-2670. And to test MPT 1327/1343, 

look no farther than the Motorola R-2680. 
Whatever the test, we’ve 

got the answers. For com- 

plete details or a product 

demonstration, contact us 

today: 

Phone: 800-422-4210 

Fax: 800-622-6210 

Web: http://AccessSecure.mot.com/Accesspoint 


(AA) MOTOROLA 
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Circle (9) on Fast Fact Card 


Can’t we all just get along? 


NIMBY (not-in-my-backyard) is a problem that site op- 
erators and owners have had to face trom the beginning. It’s 
even happening in Washington, and everyone is getling in- 
volved, including Congress and a Hollywood actress. Except 
in this case, itis NIMP (not-in-my-park). 

Rock Creek Park, a heavily wooded valley running through 
northwest Washington, is an island of nature in a town of 
monuments, subways and politicians. [tis also an island with- 
out complete cellular coverage. So Bell Atlantic Mobile wants 


AAAAAN 
Les 


Get out of the heat with Vega’s model C-6124, | || MEGA || 

with its cool touch-screen and independent line had rermkh roy 

selection. The C-6124 offers up to 24-line control, TELEX. Signaling Products Company 

instant PTT, and loads of additional features. apenas 

Any line can he configured as a dedicated 2/4 bn ase sy Rare 

wire radiocircuit, dial-up access or full duplex con- 

ventional PSTN telephone circult, (simply plug in the 

appropriate module). Any combination of lines can Toll-Free: 800-752-7560 

be set-up in a crosspatch mode. C-6124 with it's Fax: (402) 467-3279 

future expandability will keep you out of the inferno. e-mail: vega_signal @earthlink.net 
web: www.vega-signaling.com 


Phone: (402) 467-5321 
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two new antenna towers in the park, a 
100-foot monopole at the tennis center to 
replace an existing 38-foot tower and a 
130-foot tower al the maintenance center. 

Arguments against erecting the towers 
are that residents say the towers intrude 
on natural splendor (the term “eyesore” 
was used), and they are a health hazard. 
Atademonstration outside the U.S. Inte- 
rior Department (DOJ), actress Linda 
Evans said that the residents had a “right 
to say that they don’t want to be radiated 
24-hours-a-day in that park.” (DOI has 
jurisdiction over capital park lands.) 

Radiated? Towers arent ray guns (or 
sun lamps). The park service’s environ- 
mental assessment concluded that the 
towers posed “no significant environ- 
mental impact.” And beauty is in the eye 
of the beholder, 

This is not only about NIMP. The situ- 
ation is reminiscent of kindergarten 
fights over the ownership of toys. While 
Washington’s National Capital Planning 
Commission (NCPC) voted on July | to 
further delay the siting of the two towers 
(after a five-year delay), the Senate was 
voting to override the NCPC, 

The biggest disagreement is over who 
has what right. Senate Minority Leader 
Tom Daschle (D-SD) amended the DC 
budget bill to give the U.S. Park Service 
90 days to approve the project, thus taking 
the decision away from the NCPC. He 
said that “people ought to have the right” 
to use cellular communications when in 
danger. Daschle cited the Telecommuni- 
cations Act of 1996, saying that it “spe- 
cifically requires that federal property be 
made available to services for wireless 
communication if those services are re- 
sponsible and environmentally sound.” 
According to Daschle, 348 violent crimes 
occurred in the park in the past five years. 

I understand the zoning concerns, 
but I'm also afraid of BANN (build- 
absolutely-nothing-nowhere). Quit hag- 
gling and compromise. If District leaders 
really looked at the evidence, they would 
see that radiation 1s not the problem. It’s 
more dangerous to stand in front of your 
microwave. Violent crime is a problem, 
though, and citizens should be able to 
call for help in this area. 

The eyesore argument holds more 
weight, but that’s why companies such as 
Valmont/Microflect and Larson Group 
disguise towers (stealth technology). 
Maybe they could build an observation 
tower with antennas and charge $5 to look 


out over the park. ae 
pa —Nikki Chandler 
nikki_chandler@intertec.com 
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International Wireless Communications Expo f 


March 22-24, 2000 


The Information you Need to Survive 
in Today's Wireless Communications Market 


The wireless communications industry 

is a Competitive and expansive marketplace, 
As an operator, dealer, end-user or reseller, 
i's essential for you to keep up with the 
laLest Lechnology in order to compete. 


IWCE 2000's educational conference and 
exhibition equips you with the tools you'll 

need to survive and thrive in this competitive 
environment, Youll meet mobile communications 
manufacturers and suppliers showcasing the 
innovative solutions in paging, cellular base 
stations, mobile radio and RF engineering. 


Join more than 10,000 industry professionals 

and 350 exhibitors in Las Vegas, March 22-24, 
2000, as IWCL ushers in the future of mobile 

communications. 


Las Vegas Convention Center 


More than 250 
exhibitors have 

already signed up 

for IWCE 2000! 

See the complete list at 


WV IWC ee Onexpo,com 


Las Vegas, Nevada USA 


Attention Engineers! 


In addition to the IWCE 2000 conference program, 
this year's show features five days of specialized 
technical sessions and tutorials designed specifically 
for RF engineers and basestation operators. Build 
your skills at these educational sessions: 


The RF Design Seminar Series at IWCE 
Digital Signal Processing 
RF and Wireless Made Simple 
Measuring the Wireless Transmission 
Spectrum 
Antennas and Propagation for Wireless 
Communications 
Wireless Engineering: 
Foundations of RF Hardware Design 
Jechniques for RF Hardware Design 
Amplifier Design 


Basestation Workshops at IWCE 
Fundamentals of Radio Communications 
Testing the Basestation RF Subsystem 
Maintaining and Troubleshooting the 
Transmission Chain 
Understanding and Maintaining the 
Wired-to-wireless Link 
Maintaining Reliable Basestation Power 


www.iwceconexpo.com 


The IWCE 2000 Web site is your most updated 
source of information on the show. 


For the most current information on all aspects of 
IWCE 2000, visit us on-line at www.iwceconexpo.com. 
Our newly re-designed Web site features: 


Attendee Information 
Vital show information you'll need to know to get the most 
out of your trip to IWCE 


Show Summary 
Facts and statistics about this year's show, and important 
contact information for the show's producers 


Program 

A link to a detail of every conference session at IWCE 
2000, as well as speaker biographies and information 
on the RF Design Seminar Series and Basestation 
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Workshops 


Special Events 
A run-down of the “extra-curricular” happenings at IWCE 
2000, special workshops, receptions, etc. 


Travel Info 

Alt the information you'll need to make travel 
arrangements to and from the show, hotel reservations 
at the official host hotel and car rental arrangements. 
Take advantage of the special “IWCE Attendee Discounts” 
offered! 


Exhibitor List 

A sneak-peak of who you'll meet on IWCE’s exhibit hall 
floor, including links to the companies’ own Web sites 
for more information 
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Interested in exhibiting at IWCE 2000? 

Or being a speaker at a conference session? 
Check out our Web site for more information: 
www.iwceconexpo.com 


Mark your calendar now and return this coupon for more 


information on IWCE 2000!* 


For information only. This does not register you for IWCE 2000. 


QJ Please send me more information on ATTENDING IWCE 2000. 


} Please send me more information on EXHIBITING at IWCE 2000. 


J Please send me more information on SPEAKING at IWCE 2000. 
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Last Name 

Title 

Company__ 

Address —— 
City ____ State 
Zip Cty 


Phone* 


Fax* 


E-mail** 


"International guests, please include city and country code: source: ADM 
*Provide only if you wish to receive news and updates via e-mail. 


Please MAIL to: 

IWCE 2000 Customer Service © Intertec Exhibitions 
5680 Greenwood Plaza Boulevard, Suite 100 
Englewood, CO 80111 USA 


Or FAX to: +1-720-489-3165 
Questions? Call 1-800-288-8606 or +1-303-741-2901. 


*IWCE 2000 conference information will be mailed in November, 1999. 
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Interference problems not new 
Having worked with urban public 
safety 800MHz trunked systems for al- 
most 15 years, and having been an RF 
systems engineer for almost 30 years, | 
believe the problems outlined in Joe 
Kuran’s report (“IM/EMI Issues: A Con- 
flict of Public Interest.” MRT, March 
1999) are really nothing new. I have 
known Joe for many years, and | thought 


he did an excellent job of documenting 
a problem that has not been too wide- 
spread but will get more so as the nature 
of radio systems change. 

The basic problem is that radio sites 
are moving off the high mountaintops 
and down to the users. The cellular in- 
dustry faced this problem when they 
started moving to lower sites. Often one 
carrier would puta site at a location for 
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either better coverage or increased traffic 
handling. The other carrier would all ofa 
sudden experience a large number of 
dropped calls in that area. The problem? 
Receiver overload—and these frequen- 
cies could be several megahertz apart. 
The solution? Well, many times the other 
carrier had to build a site in that immedi- 
ate area to provide equal signal strength. 

] was involved ina simulcast 800MHz 
trunked public safety radio system 
project a decade or so ago that had one 
high site and one low site. The low site 
was intended to provide in-building cov- 
erage and good local signal strength. 
When responding to a large industrial- 
complex fire alarm, a fire department on 
the system noticed its radios wouldn't 
work very well within a few hundred 
yards of that complex. The reason? The 
industrial company had installed their 
own analog trunking system and because 
il was operating a low site, it was running 
high power. 

As we move into the refarming era 
where high sites have very low power and 
low sites have high-power, we are going 
to see more of this at VHF and UHF. As 
the transition occurs, some agencies will 
be building VHF/UHF simulcast systems 
using higher power, low-elevation sites. 
Agencies still trying to use high power on 
high sites will have to deal with the same 
thing—trying to receive signals in the 
—90dBm to —105dBm range in the 
nearby presence of signals in the 
—30dBm to —SdBm range. Much of the 
existing equipment out on the market to- 
day won't function in that environment. 

As far as paying the price for better 
equipment? Well, if you were paying 
$500 for an 800MHz portable, [ would 
agree, However, at $2,500 to $3,500 for 
an 800MHz portable from Motorola, lam 
disappointed in the radio's performance. 
Of course, competition isn’t going to 
solve this problem either. [f you have a 
Motorola trunked radio system, you are 
essentially stuck with Motorola mobiles 
and portables, Nextel is also stuck with 
Motorola since that is their only supplier. 

We are looking to a future where the 
RF environment is going to be much 
more hostile than it has been in the past. 
All of us— system engineers, customers, 
and equipment suppliers—are going to 
have to design systems differently in the 
future, or else we will have a future like 
the Tower of Babel. 

—Joe Blaschka Jr, PE. 
Adcomm Engineering 
Woodinville, WA 
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You can’t always predict where your next job will take you, 
but there is something you can rely on: your Site Master from 
Anritsu. After years of being dropped, tossed and exposed 
to some of the harshest weather conditions imaginable, 

Site Master has proven to be the world’s best selling cable and 
antenna analyzer. 

Site Master delivers accurate, repeatable performance. A 
field replaceable NIMH battery. And a sleek, lightweight design 


that’s not only easy to carry, it’s extremely rugged. Site Master's 
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Site Master 


user-friendly, menu-driven interface is easy to use and requires 
little or no training. And thanks to its ability to identify, record 
and solve a multitude of problems without sacrificing measure- 
ment accuracy, Site Master makes deployment, performance 
verification and maintenance a breeze, no matter where you are. 
For more information call 1-800-ANRITSU or check out 
our website at www.global.anritsu.com. Site Master from Anritsu. 
The preferred choice among leading network operators and 


service providers worldwide. 


Anritsu 


One world. One name. Anritsu. 


©1999 Anritsu Company Sales Offices: United States and Canada, |-B00-ANRITSU, Europe 44(01582)433200, 
Japan 81(03)3446-III|. Asia-Pacific 65-2822400, South America $5(21)527-6922. http://www.anritsu.com 
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in the public interest 


Cash, campaigns and what counts 


By Robert H. Schwaninger Jr. 


The race for the presidency is upon 
us. We, the beleaguered members of the 
telecommunications industry, can 
collectively cringe under the barrage of 
media blitzes that each of the campaigns 
is churning out. We can either ignore the 
entire fracas until some semblance of 
relevance is apparent, or we 
can cautiously begin weed- 
ing out the “wannabes” 
from the “gonnabes.” 

On the Republican side, 
there is a plethora of candi- 
dates from which to choose. 
There’s Bush without a 
drawl, McCain without the 
cash, Dole (the one without 
E.D.), Alexander without 
the flannel, Quayle without 
a clue, Forbes without a 
credit limit, Buchanan 
without a chance and Smith 
without a vote. On the 
Democrat side, there is 
Gore without Clinton and 
Bradley without a tissue. 

Of the 10 candidates 
listed above (I may have 
missed a few candidates 
from the Aleutian Com- 
munist League), few will 
be taken seriously by the 
electorate. People like to 
vote for a winner, and the 
stable of party stalwarts 
will definitely be win- 
nowed by primary voters, 
who will politely inquire: 

“WHAT WERE YOU 
THINKING ABOUT?!” 

As the 10 hopefuls criss- 
cross the early primary 
states, gobbling up potato 
salad, barbecue and pun- 
dits, the media are tossing 
in their two-cents worth. Your favorite 
candidate may be pilloried by a scorn- 
ful press looking for gaffs and guffaws 
to fill the front page. Your champion 
may also be the grateful recipient of 


Schwaninger, MRT’s regulatory consultant, is 
the principal in the law firm of Schwaninger & 
Associates, Washington, which is counsel to Small 
Business in Telecommunications. Schwaninger is 
also a member of the Radio Club of America. 
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kudos from that same press corps, which 
is awed by anyone who can withstand its 
volleys of inane questions. (Some jour- 
nalists often appear to be asking ques- 
tions of beauty pageant contestants 
rather than of the prospective leader of 
the free world.) 

Most campaign news reported these 
days focuses on how much money each 
candidate has raised. The fun facts of 
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financial doings among the candidates 
are somewhat repulsive to me. | know 
that running for office is a pricey busi- 
ness. | know that campaigns have been 
won and lost based on the size of a war 
chest. But the media’s fascination with 
this topic is so pervasive that it leaves 
one with the impression that the U.S. 
presidency is for sale. 

Don’t get me wrong. Campaign fi- 
nance is important. and the ability of a 
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BETTINGS FLAT / 
FIND | ON TWE ISSVE OF FINANCE / 
WE*S STANDING PAT... 


candidate to attract contributions from 
committed voters is an indicator of that 
candidate's viability. But the press has 
not reported, for example, how many of 
Bush’s millions came from corporations 
that have a/so tossed money into the 
Gore campaign. Corporations are big on 
hedging their bets. 

So what is the point? For the media, 
it’s about creating a horse race with 
“front runners,” “late 
bloomers” and “dark 
horses” to tout the race and 
to sell more newspapers. If 
there is a front runner, ex- 
citing challengers can be 
promoted that might knock 
that person out of the post 
position. “Winning” and 
“losing” can be written 
about in a way that focuses 
on the fortunes of the 
candidates rather than on 
those of the country. In the 
final analysis we, the 
American public, are the 
only potential winners or 
losers, not the candidates. 

At this juncture, the me- 
dia have anointed Bush as 
the front runner for the Re- 
publicans. My polite ques- 
tion is a simple “Why?” No 
vote has been cast—or will 
be—for about six months. 
Polls have been taken, but 
without a clear articulation 
of opposing views among 
the candidates, what do 
those polls mean? Little. If 
Bush should declare him- 
self in favor of “Naked 
Day” on the White House 
lawn (beats the heck out of 
the Easter Egg Roll), the 
polls could change rapidly. 

So, rather than taking our 
cues from a manipulative 
media, perhaps it would be wise for us to 
focus on the fsswes that separate the can- 
didates, One issue that springs to mind is 
campaign reform, atopic that McCain 
has placed on the table. McCain is look- 
ing for ways to rein in soft-money contri- 
butions to the candidates, which he be- 
lieves result in the politics of special in- 
terest. His suggestion that we stem the 
unregulated flow of cash from political 
action commiltees and contributors, 
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laundered through the national party 
coffers, seems like a noble idea, albeit 
political heresy. 

Consider the amount of money that 
large telecommunications corporations 
and industry behemoths toss at the po- 
litical parties. These groups are buying 
wholesale what they are precluded from 
buying retail, one candidate at a time. 
This “buying-in-bulk” approach is quite 
effective. It gives you access to a host of 
politicians as a “friend of the party.” 

It also presumes that you would ac- 
cept any candidate within a given party. 
Taken to its logical extreme, it means 


that if you were a Democrat you would 
vote for Laura Fryer for president of the 
United States before you would vote for 
George W. Bush Jr. (Laura is a fine 
Democratic member of the Borough 
Council of Lansdowne, PA; Bush is the 
Republican Governor of Texas.) I know 
Laura, and I have worked on her past 
campaigns. I’m just not convinced she’s 
ready for the White House. 

So, if you think that campaign re- 
form is needed, you might lean to- 
ward the guy who’s in favor of the 
idea. If you think that campaign re- 
form isn’t important, move onto 
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two models. No tuning required. Challenge us: we 
outperform the competition—guaranteed. 


How about field-proven parabolics or a broadband 
weatherproof yagi? Need an omni that outperforms 
the pack? Are you looking for a WLAN or PCS panel 
solution? Don't forget about our other UHF, VHF, 
800/900 MHz, 2.4 GHz and 5.8 GHz ISM products. 


Trust Maxrad to offer the breadth of antenna 


solutions you need. 


CALL (800) 323-9122 
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another issue that you think és impor- 
tant. What you choose as your search 
criterion isn’t nearly as important as a 
thoughtful selection process. 

What most members of our indus- 
try should be looking for is a candi- 
date who reflects our interests and 
values. For example, where does the 
candidate's record show that he or she 
stands on small business rights, taxes, 
federal agency oversight, the 
economy, the duties of the FCC, ac- 
cess to government process and a host 
of other issues that will define the 
candidates by more than their respec- 
tive bank accounts? 

When you examine the candidates 
based on a litmus test of ideas, values 
and priorities, your choice becomes 
clearer and you will be able to support a 
candidate, not just an image crafted 
from sound bites and B.S. that anyone 
can buy with a few million bucks of 
contributors’ largesse. 

Once you've made a selection, then 
support that candidate. | am always 
amused by those people who give lip 
service, and little else, to the political 
process. Any idiot can have an opinion 
about government. It takes a little more 
to put action behind those words and do 
something to get your candidates 
elected. So, if you’ve made your choice, 
then send that candidate a few bucks to 
give tangible force to your opinion. 
Don’t let hot air be the only byproduct 
of your thoughtful selection. 

Cash is a personal commitment only 
when the donation is one-on-one. It’s 
only slightly about party; it’s more 
about your expression of hope for im- 
proving government and the environ- 
ment in which your business will oper- 
ate. So. throw a backyard fundraiser, 
and invite your customers at $20 a head. 
Get involved in your own future. 


“Wait a minute, Schwaninger! You 
said earlier in this column that money 
is the wrong flitmus test of a 
candidate's acceptance with the voting 
public. Did you change your mind, 
like Clinton trying to decide whether 
the rate on the Lincoln Bedroom is for 
single or double occupancy?" 


Let me clear that up, dear reader. 
Money a/one is the wrong indicator, 
but the source of the money isn’t. If 
your contribution to the millions it 
costs Lo run a campaign is only $10, 
or the cost of putting a sign on your 
front Jawn, that’s the type of 
grassroots politics that counts. a 
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Your communications should move as fast. 


Introducing the newest in a line of remarkable booster constant coverage and high-quality calls along the desired 
amplifiers—The Intelligent Booster Amplifier (IBA). path. As an added benefit, an external computer allows you to 
Designed to operate on moving platforms, the IBA was program coordinates at known trouble spots —or shut off the 
originally designed to operate on high-speed 
rail systems. With applications also extending Manin desis ie css 
to subway systems and other forms of rail 
transportation, the AeroComm IBA is a 
cost-effective method for improving 
coverage on the railways without building 
additional sites. 

Unlike air travel, rail systems afford the 
professional traveler the opportunity to use personal wireless IBA completely in good coverage areas. 
services. With the AeroComm IBA, internet on the go, tele- Call us at the number below for 
conferencing at 150 mph, and all uses of your wireless phone —_ information on how the Intelligent 
are now possible. Leading technologies such as our Dynamic Booster Amplifier can meet your 
Scanning Receiver and Global Positioning System provide customers’ communications needs. A Wireless Systems Company 
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By Donald E. Koehler 


Railroads are more than long-haul 
transportation systems. They are rolling, 
heavy-industrial operations that require 
robust voice-and-data communication 
systems to provide safety, control of 
movement and, in some cases, tracking 
of assets. The Alaska Railroad (ARR), 
which has a unique history of hauling es- 
sential commodities, uses a variety of 
communications equipment resources— 
and brands—to accomplish its mission. 

From its beginning, the Alaska Rail- 
road was literally created from left- 
overs. In 1917, remnants of the rail 
equipment used in the construction of 
the Panama Canal were shipped to 
Alaska, and the railroad was established 
in what is now present-day Anchorage, 


Contributing Editor Koehler has more than 30 
years of experience in radio, telephony and com- 
puter electronics. He has been teaching part time 
at the University of Alaska, Anchorage, for the 
past four years. 

His email address is afdeki@uaa.alaska.edu. 

Special thanks for the cooperation of the Alaska 
Railroad, particularly Scott Banks from public 
affairs and Bart Browning, radio shop supervisor. 

You can learn more about the ARR, including 
a complete history, at www.akrr.com. Use the key 
search words “railroad safety” and “railroad com- 
munication.” For fun, check out the Iditarod Trail 
dog race at www.iditarod.com. 


AK. You can find parts of the older sid 


ings where the “1914” stamp on the rails” ~ 
is still visible. The railroad was ex= =" 


panded, operated and maintained by the 
federal government until May 1984, 
when the state of Alaska purchased the 
road for $22.3 million. Since then, the 
railroad has been operated as a quasi- 
public corporation. 

The history and the location of this 
railroad have contributed to a Darwinian 
situation in Alaska: a species evolving 
in isolation. Of the major U.S. railroads, 
the ARR is the only one with complete 
ownership and control over its road, 
rolling stock and motive equipment. By 
contrast, railroads in the contiguous 
United States (“CONUS”) share almost 
everything: track, equipment and rolling 
stock. This complicates their opera- 
tions immensely. 

Understanding the basics of railroad 
communications requires a broader 
overview of the industry’s complex 
daily operations. The ARR’s operations 
provide an ideal example because they 
encompass all of the elements of a 
larger road system—just not as large. 
(Wayside communications, track con- 
trol and track signaling will not be cov- 
ered. Anyone needing this obviously 


sensitive information should contact the 
railroad directly.) 

The ARR, like most of the major 
roads, makes its money hauling freight. 
In Alaska, bulk commodities include 
gravel and refined petroleum products 
(gasoline and jet fuel). Containerized 
freight and tourism are also significant 
contributors to the bottom line. An inter- 
tie, via a marine link with the Canadian 
rai] system, provides bulk rail access to 
the CONUS. With a relatively short 
(slightly less than 500 miles) main line, 
the ARR system has a total track length 
of 661 miles. Having just one main line 


LMR ratio s' 
Safety and profits 


means that sidings are 
spaced at about five- 
mile intervals. Move- 
ment control is a vital 
part of the total com- 


munications system. 
As trains of mixed 
freight, or those full of 
tourists, travel the main 
line, they are shunted 
off onto sidings on a 


Similar systems make 
for a compact shop 
area. 
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stems are still used in a variety of ways to improve efficiency, 
bility of modern railroads. The self-contained Alaska Railroad 


provides a model of radio systems applications. 
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2.6 Communication not understood. or 


as incomplete 
An employee who does not understand a 
4-tadio communication or who receives a 
communication that is incomplete must 
not act upon the communication and must 
treat it as if it was not sent. 
- EXCEPTION: An employee who receives in- 
_ formation that may affect the safety of em- 
ployees or the public or cause damage to 
~ property must take the safe course: When 
» necessary, stop movement until the com- 
Munication is understood, 


2 A0 Emergency calls 


ne 
: Radios used. in train n operation, ue | 


the train is originall made u 

Engineers and conductors must test 
radios at least once during each tour of 
duty to verify the ra 

The radio test must include 

of voice transmissions. 

The test must confirm: 

radio's : transmi 


2.18 Malfunctioning radio 
Malfunctioning radios must not be used. me 
As soon as: possible, notify each cre' 
member.and the train dispatcher ‘or, oth 


regular basis. Coordinating this move- 
ment requires a solid communications 
system between the dispatch center and 
the train crew. This chore is handled by 
an all-VHF system, using a mix of re- 
peaters and fixed base stations. 

Full maintenance for rolling stock is 
provided in Anchorage with a yard, a 
roundhouse and a complete heavy- 
machine shop. Everything necessary to 
keep rolling stock and motive equip- 
ment operating on schedule, including 
refueling, is provided for this “closed” 
system. Limited maintenance is also 
available in Fairbanks, AK, the northern 
terminus of the road. Corporate offices 
for the system are in Anchorage, as is 
the dispatch center. Depots and smaller 
crew offices are located along the road; 
wire and radio communications are 
sourced internally. 

All communications for the road sys- 
tem are provided by the ARR itself, a 
common practice of all railroads. The 
telephone and radio equipment is main- 
tained by the radio shop, a small depart- 
ment of six employees headed by Super- 
visor Bart Browning. The ARR has a 
slightly different labor pool to draw 
from than CONUS railroads: The ARR 
hired Browning after his retirement 
from the U.S. Air Force. (Anchorage ts 


REACHING THE PEAK 
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IFR. The Only Name 
You: Need To Know. 


IR hos proven 
itself in the most 
_ demanding testing 
environments. 


Wireless Test Solutions 
For Any Application. Over 
the years we've learned one 
important thing about wireless 
communications: it has to work 
every time, all the time, That's 
why when it comes to testing 
these systems, it makes sense to 
look to the leader. Whether it’s 
trunking, analog /digital cellular, 
CDPD or paging applications, 
IFR is the premier provider of 
wireless test solutions. 

RF Spectrum Analyzers 
With Performance & 
Value, Widely known in the 


RF testing community for accuracy, 


dependability and reliability, IFR 
analyzers set the standard for 
feature-rich performance and 


value. From the ultimate in high 
performance, to low cost solu- 
tions, IFR has on analyzer to fit 
your needs. 

Your Total Testing 
Source. Moking sure wireless 
systems function properly require 
solutions that work together. 

IFR’s full line of signal generators, 
Counter Power Meters, ano hand: 
held power meters are the perfect 
complement to our radio test sets 
and spectrum analyzers, and 
provide the industry's best total 
ae product line. 

0 tind out more about IFR tes! 
eee contact your nearest 
IFR sales office or visit our web 


LLL 4 


For more information call your local IFR office - USA Tel +1 (316) 522-4981 Toll Free 1-800-835-2352 (U.S. Only) Fax +1 (316) 522-1360 

Latin America Tel +1 (817) 430-5842 Fax +1 (817) 430-5843 UK Tel +44 1438 742200 Free phone (UK only) O800 282388 Fax +44 1438 727601 

France Tel +33 1 60 79 96 00 Fax +33 1 60 77 69 22 Benelux Tel +31 13 463 95 40 Fax +31 13 463 96 63 Germany Tel +49 81 31 2926-0 Fax +49 81 31 2926-130 
Spain Tel +34 1 640 11 34 Fax +34 1 640 06 40 Hong Kong Tel +852 2-832-7988 Fax +852 2-834-5364 Singapore Tel +65 281 8885 Fox +65 281 0113 
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In the engineer's cab are the controls for this awesom power—and the radio that 


permits safe movement. 


the home of Elmendorf AFB, a large 
military installation.) The total ARR 
system employs about 550 Alaskans, 
with the number varying with the time 
of the year—more in the summer tour- 
ist season, fewer in the winter. 

The current radio equipment is a 


mixed bag: portables, mobiles, base sta- 
tions and repeaters. The entire radio sys- 
tem is operated on VHF frequencies, 
with different services on different 
channels. The equipment comprises a 
variety of makes, including Motorola, 
Bendix-King and EFJohnson. This 


Tait Orca Elan | 

* 16 Channel 
Conventionahor MPT 
1327 Trunked with 
16 Preset Callf. | 

* Advanced Sighalling 

* Handset Opetation 

* Selcall is Standard 

* Programmable 
Channel Spacing” 
per Channel | 

* Voting i 

* Battery Analysing/ 
Conditioning Ghatger 


strange mix reflects the legacy of opera- 
tions under the federal procurement sys- 
tem. where the low bidder got the sale. 

Currently. the railroad is standardiz- 
ing on Motorola equipment for several 
reasons. With fewer models from a 
single vendor, spare-part purchases and 
bench-stock selection are greatly sim- 
plified. Maintenance manuals and part 
numbers use a common format, and spe- 
cialized test equipment needs are re- 
duced. The ARR shop is responsible for 
more than 375 portables, 165 mobiles, 
75 base stations, and 21 repeater and 
dispatch points, so standard systems 
save time and money. 

Operations safety is also improved by 
standardized communications because 
employees only require training on one 
type of radio set, portable or mobile. For 
example, some time ago, ARR experi- 
enced an accident resulting in equip- 
ment loss partly because an employee 
was unable to operate the available mo- 
bile radio and could not contact the train 
crew. This operations issue is no longer 
a problem. The ARR has adapted a 
standard set of operating rules 
(www.akrr.com/gencode/ 
radio.html#2.0) to further ensure that all 
communications are understood. (See 


a more sensitive receiver for greater coverage, and econ 


and battery charging options ff longer use .., YOU 


\Tait Orca conventional and MPT 1327 t 


Tait Orca Excel 
Features of Orca Elan Pl 
« 100 Channe! Conven 

or MPT 1327 Teupked 


pad andibisplay 
alli 


USA 


TAIT NORTH AMERICA 


PH:1800 222 1255 FX} 713 
CANADA 


1800 890 AIT FX! 905 472.5300 


Circle (20) on Fast Fact Card 


26 MOBILE RADIO TECHNOLOGY September 1999 


www.mrtmag.com 


PC-based wireless planning tools. 
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Only EDX offers you advanced wireless 


planning tools that can meet the needs 


of the simplest or most sophisticated : 
system. Cellular, PCS, paging, mobile —j——}—+ —— AE 2 
radio, LMDS and broadcast systems Lai ae ae ee ee 
throughout the world have been =-=1 = 
successfully designed and optimized with 
EDX planning tools. 

With powerful GIS data capabilities, 
EDX tools can also support your wireless 


it 
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Shynal bowel (a0 


Elevation (en) > 


business from initial design through 
long-term operation. 

For 14 years EDX has been the leader 
in PC-based wireless planning tools. 
Contact us today for more information 
and a fully operational demo CD. 


Tools for Wireless Design 


EDX Engineering, Inc.* P.O. Box [547 « Eugene, OR 97440-1547 USA * Tel: (541) 345-0019 * Fax: (541) 345-8145 
E-mail: info@edx.com * Web: www.edx.com 
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Alaska railroad headquarters. Cargo moves by rail, and in the distance, by air. 


sidebar on page 24.) 

Safety communications have a sepa- 
rate channel with instant connection to 
the dispatch center. Any employee with 
a radio can contact the dispatcher for 
help at any point on the rail system. 
Equipment shelters along the road are 
also equipped with a telephone that con- 
nects directly to the dispatch center. 


Because of the multiple jurisdictions 
along the system, all 9-1-1 calls are 
routed directly to the Anchorage E9-1-] 
operator, The PSAP can then determine 
the most appropriate responding agency 
and alert it to the problem. The Munici- 
pality of Anchorage and the railroad 
have worked together to ensure that 
maps, shelter locations and types of po- 


tential emergencies are well-understood 
by the E9-1-1 dispatchers. 

Because of Alaska’s climate, tracks 
take a beating; minor derailments are 
not uncommon. The response crews 
have their own channel to ensure clear 
communications and to allow other sys- 
tem work to go on without interference. 
A system of base stations and repeaters 
covering the length of the system pro- 
vides movement control. The track sig- 
naling system is just a part of the total 
control on the movement of trains 
within the system. ARR will soon be 
testing a GPS and data system. The goal 
for the test system is to allow tighter 
management of train locations, thus al- 
lowing more trains to be active at one 
time while maintaining the necessary 
safe-distance separation. 

The biggest problems faced by the ra- 
dio shop are those common to many 
LMR dealers and service shops. Ex- 
treme cold is no joke in Alaska, In —40° 
weather, portable radio batteries last 
less than half the time normally 
experienced in the summer. Although 
equipment shelters are equipped with 
gang chargers, the batteries may 
circulate among users without being 
reconditioned for some time before 


Reliable, Flexible, High Performance 


Dispatch Consoles 


System Control - Pentium processors running 
Penta's multi-threaded Windows NT application. 
True multi-tasking with integrated dispatch 
functions including TTY/TDD and ANIL. 


Reliable - Redundant processors and dual power 
supplies assure uninterrupted system operation. 


Flexible - Screen layouts offer user programmable 


| 
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Booth #59 


APTA 
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PENTA 


CORPORATION 


Excellence in 
Communications & Controis 


system configurations for single or multiple 


control regions. 


Tel: 504/ 733-1700 


Expandable - Modular design permits virtually 


unlimited expansion of lines and consoles. 


www.penta-corp.com 
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Receive 
Weather Alerts 
Automatically 


on your 2-way radio system, 
PA system, voice-mail, 
numeric pager or telephone! 


* Rack-mount and mobile systems 


» Warnings digitally recorded for 
DTMF access and playback 


= Designed specially for demanding 
Public Safety use 


Call toll free 1-888-877-8022 
or visit our Web site at: 
http://www.thuneagle.com 


Weather Radio 


“4 lertin 
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Hc supports your unlicensed T-1 
Microwave needs with local stocks of radios, 
antennas, cable and more! Products from 
top name vendors such as Andrew, Gabriel 
and Western Multiplex are in Hutton’s 
inventory and ready for immediate shipment 
directly to your site! 


Discover Unlicensed T-1 Microwave 
Solutions from Hutton! 


|e T-1 Microwave made easy: 


® No license required 

@ Easy to install 

© Components readily available from Hutton 

® Quick delivery of heavy freight froma 
Hutton regional warehouse 

® Quality equipment from vendors such as 
Andrew, Western Multiplex and Gabriel 


Hutton provides everything you need from one 
source on one order, and we can deliver it all 
inasingle shipment directly to your site. 


Call Hutton today for more information on 


our unlicensed Tl Microwave product 
offering. 


yt 
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showing up in Anchorage. Although 
ARR trialed one battery management 
system, the value vs. the cost showed 
the current procedure is the best 
tradeoff. Batteries are also being 
changed out for nickel-metal hydride 
(NiMH) types to obtain better cold- 
weather performance. 

Signal fade is another problem 
crews face as they navigate the road. 
The dispatcher can account for well- 
known “soft spots” in the system cov- 
erage as trains move along the sys- 
tem. The track system parallels the 
highway system in some spots, but it 


is isolated for the bulk of the route. 

Although crossing-guard barriers and 
signage are not maintained by the radio 
shop, these systems do use alternate 
power sources similar to those used by 
remote radio sites. Solar panels sit atop 
many of the equipment shelters and road 
crossing equipment cabinets. Wind gen- 
erators power some of these systems 
near Windy Pass, famous as a check- 
point in the 1,049-mile-long Iditarod 
Trail dog race. 

Rough service and interference is an- 
other set of problems solved by the radio 
shop. The ARR locomotives create the 


Would you let your workers 
wear half a hard hat? 
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What about half a 
RF Safety Monitor? 


Protect your workers with 


the complete 


RF safety monitor! 


® The only monitor that measures both electric 


and magnetic fields simultaneously. 


¢ Broad frequency range from 3 MHz to 40 GHz in 


one, single unit. 
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direction. 


e Use as a RF “sniffer” to scan equipment. 


* Calibration every 3 years. 


Call today for a FREE, 
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Seer res 
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harshest radio environment that | have 
observed. Train engines are technically 
called “diesel-electric traction locomo- 
lives” because they are moved by pow- 
erful electric motors. There are huge 
motor-generators under the sheet-metal 
cowlings of these giant machines, The 
polyphase, ac generator output is run 
through massive control circuits and 
then fed into Jarge ac motors attached to 
the road trucks. Imagine installing a 
radio within a couple of feet of a multi- 
hundred-kilowatt generator set! If that is 
not bad enough, the radio sets take a 
beating from the vibrations produced by 
the diesel motors and travel over the rail 
joints. The ARR uses Motorola Spectra 
radios designed for this destructive en- 
vironment. Browning said excellent re- 
sults have been achieved with these sets. 
Minimal maintenance is required, and 
the sets are easy for the crews to operate, 
he said. 

An internal system of repeaters and 
base stations allows open telephone 
interconnection. These radio sites are 
also connected by land lines that fol- 
low the railbed. In one section, a fi- 
ber-optic cable is used for linking. 
The ARR, as well as many railroads 
in the CONUS, have discovered hid- 
den value in their system railbeds, In 
many places, access to the right of 
way is sold as a pathway for modern 
fiber systems. As this practice contin- 
ues, the old, open-wire telephone 
lines, where they still exist, may soon 
be replaced by fiber-optic links. Radio 
systems for communications links— 
even microwave—cannol compete 
with fixed communication lines 
placed next to the roadbed. Radio will 
probably retain its traditional role for 
crew communications, as well as be- 
coming a “gap filler’ where access to 
fixed lines is impractical, 

There are several other uses for ra- 
dio links in modern rail systems. As- 
set tracking within the ARR system is 
still done manually because there are 
only a handful of cargo types and few 
depots. By contrast, in the CONUS, 
railroads have made extensive use of 
automated tracking of rolling stock 
for both security and customer service 
reasons. Additionally, you may have 
noticed the absence of the traditional 
red caboose on some of today’s 
longer trains. Instead, an end-of-train 
(EOT) device, radio-linked to the lo- 
comotive, provides the crew with sys- 
tems status. These devices operate at 
475MHz, and most of them are con- 
figured for transmission only, It’s too 
bad they can’t wave as the train dis- 
appears down the track. a 
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The Union Pacific Railroad’s dispatch operations are m 
which is considered one of the most sophisticated rail command centers of its kind in the world. 


By Ramona Vassar Isbell and 
Larry Gibson 


Phe daily activities of the Union Pa- 
cific (UP) Railroad, one of the largest in 
North America, represent a massive, 
well-organized operation, The rail sys- 


tem operates in the western two-thirds of 
the United States, serves 23 states and 


Isbell ty executive editor, Gibson is a senior engi- 
neer with the Wireless Engineering Group within 
the Information Technologies Department of the 
Union Pacific Railroad, Omaha, NE 


links every major West Coast and Gulf 
Coast port. The railroad is also the pri- 
mary rail connection between the United 
States and Mexico, and it interchanges 
traffic with the Canadian rail system 

An efficient, reliable communica- 
tions system is essential lo servicing 
more than 36,000 miles of Union Pa- 
cific track and coordinating about 
52,500 railroad company employees. 
At any given moment, as many as 
1.800 trains could be moving along the 
UP rail system. As for the human ele- 
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anaged in Omaha, NE, out of the Harriman Dispatch Center, 
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ment, this highly mobile user group is 
communicating constantly via about 
13.000 vehicle radios, 1.700 track fleet 
radios and 22.000 hand-held radios. 

Maintenance on this massive fleet of 
radios requires precise coordination. 
Although initial testing is done at 13 
rapid-repair centers located across the 
UP’s coverage area, complete radio 
maintenance is handled at a centralized 
repair shop in Council Bluffs, IA. 

At the heart of Union Pacific’s multifac- 
eted operation is the dispatcher radio sys 
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The dispatchers radio system 
functions as the heart 

of the Union Pacific Railroad, 

an enormous industrial operation 
that spans 23 states 
and more than 
36,000 miles of track. 


Photography by Bill Kraty 


tem, the railroad’s vital means of communi- 
cations for the safe movement of trains, lo- 
comotives und all employees working along 
the tracks. Dispatcher operations are man- 
aged in Omaha, NE, out of the Harriman 
Dispatch Center (HDC), which ts perhaps 
the largest and most sophisticated rail com- 
mand center of its kind in the world. 


Complex communication needs 
Union Pacifie’s multitude of radio 

units allows the mobile workers to 

communicate with the dispatchers 
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who control specific sections of track 
and with the yardmasters who handle 
the trains and locomotives within 
their yard. The mobile workforce also 
needs instant communication with the 
diesel shops that maintain the loco- 
motives, the car men who maintain 
the cars, maintenance-of-way (MOW) 
forces that maintain the track, the sig- 
nalmen who maintain the signal sys- 
tem along the tracks and any other 
departments involved with train move- 
ment. Interdepartmental communica- 


tion is also necessary for ensuring ef- 
ficient daily operations. 

The dispatchers at the HDC and the 
yardmasters in the held must maintain 
constant communication with their mas- 
sive mobile workforce. To do this, they 
rely on three console systems to access 
all the radios used by the different de- 
partments. An Avtec Dspatch system 
provides dispatchers access to the ra- 
dios. A Safetran DTX system is used for 
yard operations—where more than five 
consoles are needed in any one yard. Larry 
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Left: The Avtec Dispatch system used 
s by the Union Pacific provides dis- 
f= patchers access to the radios being 
& used in the field. 


= McGee 10-line consoles are used for em- 

> ployees who require access to fewer than 
10 lines (radios, intercom and hotlines), All 
= three of these console types can share ac- 
> cess with certain radios that are needed to 
> manage a specific yard location. 

While the Safetran and Larry McGee 
systems generally manage communica- 
= lions among local radios, the Dspatch 
system handles the entire UP dispatcher 
> radio network. The dispatchers rely on 
two radio types: 

& Dispatcher radios — VHF simplex 
- radios are spaced along the right-of-way 
* to provide radio coverage for a specific 
track section. They are controlled by a 
dispatcher responsible for all train 
- movement along that section. Adjacent 
- dispatchers operate on different fre- 
quencies to avoid interference among 
» dispatchers. Base radios on a track sec- 
= tion usually use the same frequency. If 
= a base radio fails, overlapping coverage 
© provides redundancy. The use of sim- 
> plex radios allows all employees using 

mobile and hand-held units to hear the 


Rejuvenates your batteries 
for a longer healthier life. 


Facts & Figures: 
The Union Pacific 


Railroad 


Miles of Track: 36,026 

States Covered: 23, linking all ma- 
jor West Coast and Gulf Coast 
ports 

Major Gateways Served: Chicago, 
St. Louis, Memphis and New 
Orleans 

Employees: 52,523 

Locomotives Owned: 6,913 

Freight Cars Owned: 155,308 

Mobile Radios: About 36,700 

World Record: The Guinness Book 
of World Records recognized the 
Union Pacific’s Bailey Yard in 
North Platte, NE, in 1995 as the 
world’s largest railroad yard. The 
massive yard covers 2,850 
acres, reaching a total length of 
eight miles. Bailey is tied to the 
Harriman Dispatching Center in 
Omaha, which controls hundreds 
of trains operating daily through- 
out the UP’s system. 

Source: wwwW.uprr.com and Harriman Dis- 

patch Center 


BatteryPro 
Systems Inc 


7175 - 12 Street SE, 
Calgary, AB Canada T2H 256 
Toll Free 800.661.9401 
Phone 403.933.5393 Fax 403.933.3233 


Email sales@batterypro.com Web www.batterypro.com 
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Get the Power. 


10/11/12 AMP POWER SUPPLIES 
(Over 55 Models/3 Sizes) 
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ISOLATED CONVERTER SERIES 
(14 Models) 


From the tours of the Grand Canyon, to the base camp of Mt. Everest, experience ICT’s power of reliability. ICT Switching Power Conversion Products are unequaled in the 
industry for high performance and reliability. Over 300 products are available with output current ranges from 2.5 Amps to 100 Amps. We offer one of the largest 
selections of desktop switching power supplies, customized base station covers, wide range high power supplies, smart battery charger’s, isolated and non-isolated DC-DC 
converters, noise filters and surge protectors. Installed in a grader, locomotive, dispatch center or repeater site, get the power of ICT reliability working for you. 


G The Power of Reliability 


For great service, contact any of our distributors today. 
Visit our web site at: http://www.ict-power.com or call: 604.888.6304 


AF CommSupply / Allcan Electronic Dis / Cartel Communication Systems Inc, / Electro-Comm Dist. Inc. / Graham Radio 
Hutton Communications / OQmni€astcom Group / Omni Provincial Electronics Inc. / Primus Electronics Corp. /  Pulstar Distributing, Inc. 
Santa Fe Distributing, Inc. / Talley Communications Cop. / TED! / TESSCO / WR Block & Assoc., Inc. 
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dispatcher as well as all other commu- 
nications along the track. 

Field personnel can make normal or 
emergency calls to the dispatcher by gen- 
erating the appropriate three-digit DTMF 
code. Each dispatcher radio uses a dedi- 
cated four- or six-wire audio circuit from 
the radio to one of 13 system hubs. All 13 
hubs are interconnected via radio tie 
trunks and a data circuit, which allows 
users to access radios from different hubs. 
> Mobile-tel radios — VHF full-duplex ra- 
dios are tied to Union Pacilic’s PBX network 
throughout the system to provide dial tone 
services to UP’s mobile fleet. With this sys- 
tem, track forces can place phone calls and 


obtain track warrants from the dispatcher if 


the dispatcher radio system is being used. 
(Track warrants give the user permission to 
work around the track.) Each Mobile-tel ra- 
dio uses a dedicated four- or six-wire audio 
circuit trom the radio to the PBX. The radio 
is controlled by an MTC5000 card designed 
by the UP Wireless Engineering Group. This 
card also connects the paging system to the 
Mobile-tel radios to provide paging service 
to areas without commercial paging service. 
The dispatchers also can access these radios 
via their consoles. 


A systematic digital evolution 
UP’s shift from analog to digital tech- 


nology reached its final stage this sum- 
mer, as it neared its scheduled comple- 
ion date of July 31. This process in- 
luded streamlining five analog console 
ystems accumulated during the last 10 
ears of mergers into one digital system. 
* peer the Anica ae Ralonds con- 


n icuatel radje am telecommunica- 
ions system to be implemented at HDC, 


hat time. three 240-line Avtec Access sys- 
ems, one each for the western, central and 
southern regions, controlled about 550 ra- 


ach dispatcher radio served as a four-wire 
xtension number off the PBX network. 
@ The system would select a dedicated tie 
tg 


p-trunk to the PBX and then dial the exten- 


pycess systems went online in 1989. 
It wasn’t long, however, before ad- 
dressing the railroad’s communications 
requirements became more complicated. 
Union Pacific’s merger with the Chicago & 
North Western (C&NW) Railroad in 1995 
added «# 90-line Access system to the HDC 


Whether communicating from a yard 
tower, such as this one overlooking the 
yard in Council Bluffs, IA, or along the 
tracks in the yard, UP employees’ main 


concern is that they have constant, reli- 
able communications among the various 
departments. 


there's a perfect replacement for all of your 
“ applications — the new 


PAGE CENTER’ from Zetron. 


The Page Center is 2 cainpletle on-site paging 
sysiem It accepts inputs from its numeric keypad, 
an optional alphanumeric keyboard, 85232/1AP 
telephone line, alarms, and DIMF handheld 


ZETRON) 


Universal Communications in a Wireless World 


facios 


Zetron, Inc 
Tel: 425-820-6363 Fax: 425-820-7031 


Hee we Maporoa im 
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to allow nine dispatchers control of 120 ad- 
ditional radios. The system served as a 
touch-screen interface to a modified Penta 


PO Bax 97004, Redmond WA 98073-9704 USA 
email: zetron@zetron.con Www.zetron.com 


Visit us at PCS ‘99, Booth #2644 
www.mrtmag.com 


Othen manufacturers have recently discontinued 
A’ the production of Link Transmitters, 
especially those at 72 Miz. Eagle Wireless 
International has 

stepped forward and will 

continue to manufacture 

and distribute this 

highly useful product. 

Because Link Transmit- 

ters offer a wide variety 

of options, frequencies, 

and power; we believe 

them to be an integral 

part of the paging 

industry. Our transmit- 

ters are the answer to 

many paging problems. 


The EAGLEPOWER and COMPACT SERIES of high, 
medium, and low power Link Transmitters come 
fully equipped with FCC Type Accepted exciters. 


All EAGLEPOWER Transmitters above 100 watts 

come equipped with the Eagle Neat Trap™ design 

to provide the user with long life high reliability 
performance even under 
the most extreme oper- 
ating conditions. 


The small footprint of all 
Eagle Wireless Transmit- 
ters allows easy interface 
in most existing cabinets 
or in the optional slim- 
line cabinet provided by 
Eagle Wireless. 


The Eagle Wireless 

Transmitters also have 

power and frequency 
options covering all of the many combinations of 
system requirements found in today’s paging and 
SMR systems. 


FEATURES INCLUDE 


ADVANCED POWER TRANSISTOR TECHNOLOGY 
100% SOLID STATE CONTINUOUS DUTY 
LOW. MEDIUM. AND HIGH POWER 
HEAT TRAP '“ THERMAL CONTROL 


. PAGING AND FLEX'™ SYSTEM COMPATIBILITY 

. COMPATIBLE WITH ALL BRANDS OF EXISTING 
EQUIPMENT 

e SATELITE RECEIVER INTERFACE AVAILABLE 

. USES FREQUENCIES 72MHZz. VHF. UHF. oR QOOMHZzZ 


Eagle Wireless International 


. ° : ) 
7 . J ' 2C 7: 
Delwering Quality, Features, & Value 
BASE STATIONS/ TRANSMITIERS * POWER SUPPLIES * CONTROL PRODUCTS * REPEATER/ FILLIN PRODUCTS 
PAGING TERMINALS * SPREAD SPECTRUM PRODUCTS * POWER AMPLIFIERS 


800-628-3910 281-538-6000 


©|999 Bagte Wireless International 


www.eglw.com 


sales@eglw.com 
FLEX'™ js a registered trademark of MOTOROLA 


Fagle Wireless luternational is a Value Added Reseller for Lucent Technologies. 
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More hen 52,000 employees, including this switchman, 
communicate constantly via about 13,000 vehicle radios, 
1,700 track fleet radios and 22,000 hand-held radios. 


WIND POWER 


Enfance yo j PY: ase with MEARE industrial 


yP Power night.and boy 


4 Reduce seasonal fluctuations 


q Reduce fotal system costs 


Monthly ‘Average Output 
+-9.mph ‘avernge: B. kWh 


Specifications 

r} Rated 300 watts 

r} Only 14 Ibs. (6.3 kg) 

r} 45 inch (1.14 m) blade dia. 
7} Only two moving parts 

rh internally Regulated 


3 Yea ; earremty, 


a 


‘ s NE Nee 
A yardmaster in the rard tower in Council ‘Bluffs. aN relies ‘on the 


railroad’s touch-screen console system for efficient handling of 
the trains and locomotives within his yard. 


system, which actually 
controlled the radios. The 
Avtec system would send 
a series of DTMF digits 
to one of six Penta hub 
switches, which in turn 
would route the request 
to the proper radio. 

In 1997. UP merged 
with the Southern Pa- 
cific (SP) Railroad, 
which relied on a three- 
hub, early version of the 
Dspatch system to con- 


trol about 300 dispatcher radios with 34 
dispatchers. These SP hubs were in Hous- 
ton, Roseville, CA, and Denver, where the 
SP dispatcher centers were located. The 
hubs were trunked together via dedicated 
radio tie trunks. At the time, two of the 
three UP systems and the 90-line C&NW 
system were completely full, and 34 more 
SP dispatchers were to move to the HDC. 

With equipment space already lim- 
ited at the HDC. the railroad decided to 
select a system that could immediately 
handle present needs and provide ex- 
pansion options. 


TRANSMITTER LOCATION 


New fixed site direction 


| finders provide 2 degree 
a 


accuracy, and include 
} software for triangulation from 
a central control site. Mobile 
versions also available covering 
50MHz to 1 GHz 


Doppler Systems Inc. 
PO Box 2780. Carefree, AZ 85377 


For distributor and ‘product i poration, contact: 


Southwest ndpower 


Arizona 86004 USA 
, Fax 520-779-1485 
www.windenergy.cam »° E-mailfinfo@windenergy.cam 


2134'N. First Street * Flagsta 
Tel 520-779-9463 Ext 400 


Circle (31) on Fast Fact Card 


38 MOBILE RADIO TECHNOLOGY September 1999 


‘Tel; (602) 488-9755 Fax: (602) 488-1295 
www.dopsys.com 


European Marketing Director Denis Egan 
~ PO Box 2, Seaton; Devon EX12 2YS England 
Tel-&-Fax: 44 1297 62 56 90 
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Officials chose the digital Dspatch 
system because it would allow the UP to 
reuse existing SP Avtec equipment with 
some minor modifications. It also would 
allow the HDC hub system expansion 
capability of more than 2,000 lines. The 
plan called for a 2,000-line switch to be 
housed at the HDC, while 12 additional 
hub switches. connected to the HDC 
switch via radio tie lines. were placed 
throughout the network. 

The current dispatch system used to 
control the UP radio network continues 
to grow daily. In addition to one 2.024- 
line system, the HDC includes: 

Q) eight 19-inch cabinets (which replaced 
34 existing cabinets of equipment). 
() 16 T-1 interface cards for direct T-1 

interface (T-1 = 24 channels per card). 
1) 12 remote hub locations varying from 

128 to 1,024 lines. 

{ control of about 950 dispatcher radios. 

QC) 236 radio tie lines to 12 remote hub 
locations. 

185 workstation consoles (30 operat- 

ing on PCs running Windows NT 4.0). 
Q) 305 PBX-phone extensions (includ- 

ing phone extensions and hotlines). 
LJ 18 dedicated four-wire talk circuits. 

The dispatch team of 95 dispatcher 
positions, manned 24 hours a day, seven 
days a week, includes: 

() 72 dispatchers at the HDC in Omaha. 

(1 14 dispatchers at the dispatcher cen- 
ter in Spring, TX. 

1) 4 dispatchers co-located at the office 
in San Bernadino, CA. 

Q) 2 dispatchers co-located at the BNSF 
office in Fort Worth, TX. 

C) 3 terminal train dispatchers in Pro- 
viso, [L, Forth Worth. TX, and Kan- 
sas City, MO. 


An interesting future 

Railroad dispatch radio system tech- 
nology could evolve further in the near 
future. As progress continues with 
APCO Project 25 and the impending 
FCC radio frequency refarming. it is a 
matter of time before dispatchers see 
benefits to their radio systems. 

Project 25. APCO's 
interoperability standards, is a project 
supported by railroads, as well as equip- 
ment manufacturers, public safety 
groups and federal government agen- 
cies. The main objective of this project 
is to define interface standards for a new 
digital radio platform. Some of the more 
promising features of Project 25 for dis- 
patchers include integrated voice and 
data, backward compatibility with ana- 
log equipment, push-to-talk identifica- 
tion and voice and data encryption for 
secure communications. 


www.mrtmag.com 


suite of 


As for radio frequency refarming. the 
railroad industry presently has access to 
97 VHF channels (91 U.S. channels: six 
Canadian channels) in the range ol 
160.21SMHz to 161.565MHz. which 
ure 25kHz wide and spaced every 
ISkHz. The Association of American 
Railroads (AAR) performs frequency 
allocations and assignments, Following 
refarming. the industry will have 182 
VHF channels. which will be 12.5kHz 
wide and spaced every 7.5KHz 

The 97 existing channels are prima- 
rily used for voice communications 
Refarming. which will almost double 
the number of VHF channels, will allow 


Dont Wate tt 
Radiomates~ 
Memomearc: 


better use of the frequency band, thus al- 
lowing implementation of data commu- 
nications along with voice radio. 

As radio systems migrate to APCO’S 
Project 25 standards and the FCC fre- 
quency refarming, much more informa- 
tion. both voice and data, can be brought 
into and passed out to the field. The addi- 
tion of data communications will bring 
such benefits as GPS-derived location 
information (e.g. train locations, speed 
and direction). locomotive health, fuel 
level and text messaging. This informa- 
tion will need to interface with the radio 
console system to display the informa- 
uion to the user as needed. 1.) 


We offer it all! Helmet, Headset, PTT, PA 
Control and new personal notepad, The MemoMate™. 
A Contact us at 800-346-6442 or visit us at www.radiomate.com 
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By Phil Anderson 


Many paging service providers share 
a paging frequency (channel) in some or 
all locations for their systems. This is 
necessitated by the limited number of 
channels available for use on VHF, UHF 
and 900MHz. 

The concept of time sharing a chan- 
nel is simple. You use it for part of the 
time, and your neighbor uses it for the 
remaining time. You negotiate how 
much time each user will get and when. 
The difficulty often comes in agreeing 
on how to implement and coordinate 
equipment controls and on how much 
each user will pay for the costs of the ar- 
bitration hardware and installation. 

Figure | below shows a typical sce- 
nario for system arbitration: Let the 


| PAGING 
TERMINAL 


LINK CONTROL 
(TELCO OR RADIO) 


‘UNCLE BOB’S 
ARBITRATOR 
BOx' 


PAGING 


TERMINAL. 
NO. 2 


Figure 1. Typical arbitration of paging use. 


heSolution to ANN 


ah} a CK OGL , GF 


paging terminals do the job, or use 

“Uncle Bob’s ad hoc home brew 

arbitrator box.” 

Some paging terminals can handle 
time sharing themselves. Simply pro- 
vide an “I-want-the-channel-now” sig- 
nal to your neighbor, and he’ll give 
you the channel once he’s finished 
with his current batch of paging. 
However, a number of problems often 
arise with this scheme: 

( Your terminal and your neighbor’s ter- 
minal are not the same model or brand. 

LJ Your terminal does not have a built- 
in arbitration system. 

(J You must lease a dedicated telephone 
connection to provide signaling back 
and forth. 

(4) You and your neighbor both support 
area-wide traffic, so the channel 


PAGING 
TERMINAL ~ 
NO. 1 


Figure 2. Simplified terminal arbitration using GPS timing. 
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use of shared paging freque 
based timing allows both users eq 


CCeSS. 


might be held for long periods by 

one of the systems, locking the 

other system out. 

Not all paging terminals are alike. 
Typically, they don’t use the same logic in 
deciding when to request or to relinquish 
achannel, making it hard for you to con- 
figure the terminals to share a channel. 
Some terminals keep the channel unless 
you request it, so you might be placed ina 
dependent position. Some terminals sup- 
port request-to-send/clear- to-send (RTS- 
CTS) channel sharing, and some do not. 
With RTS-CTS, a terminal requests the 
channel when it has paging, and the other 
system returns that request witha“CTS,” 
meaning “go ahead.” If both systems 


Anderson is an executive with Kantronics, 
Lawrence, KS. 


PAGING 
TERMINAL 
NO. 2 
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support RTS-CTS, and you are willing to 
spend money to support a four-wire (two- 
circuit) line between them, then you can 
share the channel. However, you still 
must deal with the situation when one 
channel has a lot of traffic, and holds the 
other one off too long. True, some sys- 
tems will limit their transmit times, 
allowing the other system to go. 

So what about Uncle Bob’s arbitrator 
box? Let's face it: there are probably as 
many invented arbitration schemes as 
there are private carrier paging systems. 
[f your neighbor has one of these home- 
brew boxes, you'll have to be content 
with whatever logic Uncle Bob dreamed 
up. [t's guaranteed that it will not be 
standard, but it will work for Bob, 

A simple remedy to this is shown in 
Figure 2 on page 40. Simply place a 
Global Positioning System (GPS) timer 
at each paging terminal, and let each 
timer tell its system it may or may not 
have the paging channel. The timers 
will be coordinated because they both 
capture their time from the same 
satellites—the GPS system. 

A GPS timer consists of a GPS 
antenna. a GPS module and a small 
microcomputer system, i.e., the timer. 
The timer cuptures the time from the 
GPS module and provides a “you-have- 
the-channel-now™ output signal to the 
paging terminal, The timers will have to 
be coordinated, which can be achieved 
by agreeing on separate times for each 
system and programming those dura- 
tions into the timer, using a terminal 
program such as PRO-COMM. 

For example, let's say that you wish 
to transmit on the first 28 seconds of 
every minute, and your neighbor has 
agreed to transmit on the second half of 
each minute for 28 seconds. Here’s how 
you set the timers: 

Program yours for the first 28 seconds 
of each minute: TIMEOUT EVERY 60 
START OO PULSE 28. 

Your neighbor's timer would be pro- 
grammed this way: TIMEOUT EVERY 60 
START 30 PULSE 28. 

EVERY sets the cycle (full duration) of 
each timer: START sets the starting time, 
and PULSE sets the CTS signal duration, 
al] in seconds. 

Your paging system «aad your 
neighbor’s system are now discon- 
nected from each other. They each know 
when they have the channel, based on 
coordinated universal time (UTC) and 
the CTS signal from the GPS-based 
timer. Uncle Bob’s arbitrator box may 
take a position on the museum shelf, and 
you can disconnect and cancel that 
leased telco line. i 
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x] Durable Motorola KeyNote® pager 
[x] Reconditioned to factory specifications 


(} We add our unique Monitor Adaptor - Pager 
functions the same as a Minitor I1@ in Monitor mode 


{X] 90 Day Warranty with optional extended warranty 


[x] Price below is on Your Frequency and programmed 
to Your Paging Tones 
51 - 100 units $122 each 


| - 20 units $135 each 
21 - 50 units $128 each over 100 units $115 each 


80()-822-2180 


Fax: 561-683-0059 
International: 561-683-0022 


Paging and Wireless 
Service Center 


Available options: 
*Vibrator add $5 

*Voice Storage add $10 
*New NiCad Batteries $6 
*New chargers $29.75 
*Extended Warranty: 


] year $19 - 2 Years $18 per year 
3 Years $17 per year 


Dealer Prices (end users slightly more) 
Minitor II Repair 


*Minitor I] Repair just $29.50 


= 
pes] : 
*Price includes all Parts & Labor 


; nted: Minitor LI] Pagers 
*Water/Physical Damage and Wante aget 


housing parts not included pinitor I! and KeyNote are a reg. trademark of Motorola Inc] 
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1300 N FL Mango Rd #26 
West Palm Beach, FL 33409 


http://www. pwservice.com 


The changing face of paging 


From a simple alert to two-way communications, the little beeper 
has become the personal assistant. 


By M. Major 


From its humble beginnings in the hos- 
pitals of the 1950s, the pager made great 
strides to become the device popularized 
by business professionals in the late 
1980s. Originally, pagers 
were simple radio receiv- 
ers designed to deliver a 
radio message selectively 
toa particular individual. 

As years passed and 
information transfer be- 
came more important, © 
however, pagers were 
forced to evolve, Until 
the 1990s, pagers did 
little more than alert the 
user of a message and 
provide a phone number 
at which to reach the 
sender. In true Darwin- 
ian fashion, the modern 
pager continues to 
evolve and to offer new 
capabilities. 

In a world where = 
high-tech complexity — 
runs rampant, it’s easy = 
to assume the pager, at | 
least, has remained 
simple. Not anymore. In 
facl, paging has become 
so multifaceted that 
even pager manufactur- 
ers have trouble keeping 
up with the changes. 

Dayakar Puskoor, 
CEO of Dallas-based JP = 
Systems, said that just = 
two years ago he at- 
tempted to convince the 
industry to incorporate 
pagers into personal 
digital assistants 
(PDAs). Nobody was in- 
terested, so Puskoor 
started working on the 
project himself. This spring. he reported 
“everybody is forming an alliance to put 
two-way paging into PDAs.” Puskoor 


Major is a communications writer in the state 
of Washington, 


added that he was “happy the industry is 
going in this direction,” although it’s 


likely that he would prefer that it 
doesn’t move fast enough to catch up 
with him. 

The differentiator of this new pager 


Bs seas re ee 


SEA Nori ee 


The future of pagers is starting to look more like the Motorola 
Pagewriter shown here than the simple alert messengers of 
AO years ago. 


generation is the capability to respond 
to an incoming message. Now, Puskoor 
said. you can communicate back di- 
rectly, through virtually any medium. 
This might imply the demise of the 
stand-alone pager. To a large extent, this 
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is rue. Adam Winters, former marketing 
manager for distributor Marketronics, 
Sunrise, FL, said that during the past two 
years sales of the stand-alone pager had 
deteriorated. 

“Tl expect this pace will quicken 
over the next couple of 
years,’ Winters said. 

With the advent of 
two-way advanced mes- 
saging, which offers 
many overlapping fea- 
tures, it’s hard to keep 
track of available tech- 
nologies. Lee Ellison, 
senior vice president of 
sales and marketing for 
Glenayre Technologies, 
Charlotte, NC, noted 
that in addition to per- 
son-to-person communi- 
cations, there is device- 
to-device telemetry. 

These devices, which are 
used for management pur- 
poses, include functions 
such as monitoring net- 
works, meter reading or 
vending machine polling. 
Polling devices contact a 
machine that provides a re- 
flex response detailing the 
number of products yet to 
be sold. The route driver 
then can be alerted not to 
make unnecessary stops. 

Although the big news is 
the incorporation of paging 
into all kinds of PDAs, 
there's also the alternative 
of adding more features to 
traditional pagers. For in- 
stance, Bailey Zheng, 
president, Linktronic Sys- 
tems. Los Alamitos, CA, 
said that he was taking his 
traditional paging devices 
in three directions. One 
path is to use the paging infrastructure 
to send email. Another path is to con- 
nect to the Internet. The third path is to 
move into the sender market by incorpo- 
rating cellular technology. 

Glenayre’ s Ellison 


calls these 
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October 2, 1996. 


Bob Jensen had 
a fire at his mobile 


radio repair shop. 


He had only a 
_ few seconds to 
-_ “save things. 


u ks for the vote of 
ifidence, Bob. 


No offense, Fluffy, but the HP 8920A is irreplace- 

able, too. Because the HP 8920A service moni- 

tor provides the edge you need to survive in 
today’s tough business environment. It offers 


unmatched accuracy (frequency to within .1 ppm). MIL- 


nperatures [rom 0 to 50°C, and humidity from 0 to 95%, With the 
egendary reliability of HP (20,000 hrs mean time between failures). 
Most importantly, the 8920A service monitor offers superior 

expandability: it can test everything from two-way radios to pagers 
and cellular technologies. Which is important when you're building 


a business. Or rebuilding one, as the case may be. 


Call 1-800-452-4844 Ext. 5119. Talk to Charlie or one of our 
other experts about the HP 8920A and find out how you can get a 


$2000 trade-in value for your old service monitor. 


* In Canada call 1-500-387-3154. program number TMI 0 17 Hewlett-Packard Co TMSKDTO7MRT 
Fluffy was not harmed im the makeng of this ad She's as numbunctous as ever, and ergoyung Bob's new location 


CI eackann 


Circle (36) on Fast Fact Card 


traditional pagers “belt-tops.” They 
have the same lightweight size as stan- 
dard pagers, with the same extensive 
battery life. But they can also originate 
messages and send queries. 

“The advantages of the belt-top 
devices is that they can be always with 
you and always turned on, whereas a 
palmtop may be in a briefcase or turned 
off to save the batteries,” Ellison said. 

That opens the door tor the prolifer- 
ating PDA category, including: smart 
phones, such as the Mitsubishi Mobile 
and the Samsung Duette: palmtops, 
such as the 3Com Palmpilot Pro/3 with 


Novatel Wireless Minstrel model: and 
Windows CE hand-held PCs. 

Companies are offering variations of 
wireless connections for PDAs. For ex- 
ample, JP Systems’ Puskoor said that 
wireless links allow the user to send 
email from a PDA or to connect to the 
Web for yellow pages and to retrieve the 
desired information. 

San Diego-based Novatel Wireless 
offers modems to provide two-way 
access lo corporate data, email and the 
Internet without the need for phone 
lines or a wired connection, said mar- 
keting manager Mona Thomas. Each 


MicroConnect” 


Two-Way Radios for Work and Play 


The new PRYME MicroConnect™ line of two-way 
radios has something for everyone, from 
professional radio users to weekend warriors. 
These are powerful portables (5-Watts VHF or 
4-Watts for UHF) that are truly palm-sized, 
measuring just 4.25" tall (excluding antenna)! The 
radios feature brass reinforced knobs and a metal 
chassis for durability, and the back-lit LCD display 
helps the user keep track of the radio’s status, even 
at night. The MicroConnect™ line of portables offers 
an impressive combination of power and 


capabilities. 


ProConnect™: 99 channel transceivers for 


conventional Land Mobile and Personal Mobile 
Radio applications, The ProConnect™ is available 
in three different frequency ranges: VHF Low Band 
(38-50 MHz), VHF (136-174 MHz) and UHF (440- 
470 MHz). 


JobConnect™: 8 channel transceiver for Job-Site 
use. The JobConnect’™ is available in both VHF 
and UHF versions and comes with the 8 most 
popular job site frequencies already installed. 
Additional or different frequencies are available. 


ClearConnect™ and SportConnect™: These 
sporty new radios operate on frequencies within 
the General Mobile Radio Service, and are 
intended to be used by families for their own 
personal communicalions needs. The 
SportConnect™ is a 7 channel radio for the casual 
radio user. The ClearConnect™ is a 23 channel 
unit with repeater capability for the tue GMRS 
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modem has its own IP address and con- 
nects to the Internet via the Wireless IP 
network. Wireless [P, also known as cel- 
lular digital packet data (CDPD), is a 
method of transmitting data in small 
packets of information over the existing 
cellular network. 

Practical Sales Tuols (PST), Blue 
Bell. PA. claims to have offered the first 
fully interactive wireless data interface 
between popular contact-management 
programs and portable devices, such as 
the 3Com Palmpilot, with its Novatel 
Wireless Minstrel modem. 

PST’s president, Ed Dempsey, said, 
“Critical junctures in a sales or 
customer-service pipeline can happen in 
airports, lobbies, cars and other ven- 
ues—places where mobile professionals 
cannot conveniently use their laptops or 
obtain an Internet connection and access 
current data.” Dempsey added that his 
product literally puls corporate data- 
bases and contact managers in the palms 
of field representatives’ hands using 
wireless connectivily. Field personnel 
not only view the data, but also input 
their own, thus updating the data and 
providing real-time access for everyone 
in the company. 

“This can dramatically improve the 
success of current or planned sales au- 
tomation implementations while em- 
powering mobile professionals with 
convenient. complete and current 
customer and prospect data, anytime, 
anywhere,” Dempsey said. 

This system does not require data 
synchronization, so the master copy of 
the database reflects all of the changes 
made by all users in real time. When 
users initiate access, the information is 
current from the time the connection is 
made, which enables users to make bet- 
ter informed decisions. 

“Because this is a true thin-client 
solution, it does not require any soft- 
ware installations on the hand-held de- 
vices,” Dempsey said. 

Datalink.net, San Jose, CA, is 
offering a new service that allows com- 
panies to extend their Web presence to 
wireless devices. Anthony LaPine, 
Datalink’s CEO, said, “Wireless-en- 
abled Web sites will allow companies to 
free their Internet content from the 
desktop and reach their audiences no 
matter where they are through wireless.” 
Datalink.net’s patented technology en- 
ables the filtration and extraction of 
information from a Web page, then for- 
mats that information for wireless de- 
vices and delivers it to the end users’ 
pager, phone or PDA, 

“Wireless-enabled Web technology 
has enormous possibilities.” LaPine 
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said. “Any Web site will be able to ex- 
pand its reach, no matter where its cus- 
tomers are. It will be able to send out 
important information and carry out 
e-commerce beyond the traditional con- 
fines of the computer, opening up whole 
new markets for the Internet.” 
Glenayre’s Ellison said that these 
improvements in communications 
technology, in general, and paging, in 
particular, are being driven “by people 
willing to pay for perceived value.” 
“The value of a message telling 
you to return a call has some limited 
value,” he said. “But there is a drive 


for increased efficiency and better 
communication with higher-quality in- 
formation. As people become more 
mobile, they are looking for solutions 
rather than features.” 

Applications are proliferating. “You 
can track the status of Federal Express 
shipments,” Ellison said. * You can query 
updates from stock quotations, with au- 
tomated directions to sell at a certain 
price. You can track airline flights, so 
that if there is a delay, you can know how 
long to wait before you have to go to the 
airport. You have the ability to enter text 
messaging and have it delivered, via 
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speech, to anybody with a telephone.” 

Ellison added that peer-to-peer 
communications are easy and 
analogous to the chat service on 
the Internet. If you're sitting at an 
airport with one of these wireless 
devices, you can communicate 
comfortably with your assistant or 
with other staff members through 
their email. 

In other words, the term “beeper” is 
no longer applicable. Although simple 
alert and numeric-only pagers may go 
the way of the dodo, a new generation of 
pager, offering email and Internet ac- 
cess, has evolved to take its place in the 
information food chain. a 


Wireless data 
is coming sooner 
than you think 


Several paging and mobile phone 
manufacturers are developing de- 
vices that will do everything from 
agenda organizing to Web surfing. 
Handsets will have built-in screens, 
allowing email and Internet access 
through digital phone service. The 
debate continues about whether all 
of these services should be incor- 
porated into a phone or whether 
they should be put into a separate 
device, enabling users to talk on the 
phone while checking email or stock 
quotes. 

This new era of mobile commu- 
nications has pitted Symbian 
against Microsoft over whose op- 
erating system will become domi- 
nant among these new mobile 
super-devices. Symbian has devel- 
oped the EPOC operating system 
to rival Microsoft's Windows CE. 
Nokia has already made a firm 
commitment to Symbian and EPOC 
through its joint venture. 

Nokia, Sprint PCS and BellSouth, 
among many others, are involved in 
developing plans for these new de- 
vices. Many believe that 2000, 
when numerous applications will be- 
come available, will be a big year for 
wireless data. 

These new mobile devices 
(whether incorporated into phones 
or not) will have bandwidth and 
screen-size limitations. Some of the 
advanced graphics, color and ani- 
mation incorporated into many Web 
sites will have to be stripped away, 
leaving only the “bare-bones” infor- 
mation for these devices to deliver. 
Many users may perceive that as a 
positive alteration rather than as a 
drawback, however. 
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mee technically speaking 


Measuring insertion loss of cavities 


By Harold Kinley, C.E.T. 


How much insertion loss is your 
cavity causing at the desired or pass 
frequency? How does a field technician 
measure the insertion loss without 
access to laboratory-type equipment or 
under field-test conditions’? It can be 
done with reasonable accuracy using 
some basic methods. 

Recently, while surfing the Internet, ] 
came across an Interesting application 
note in the form of a “Tech-aid” called 
“Measuring Insertion Loss with Watt- 
meters” from TX RX Systems, Angola, 
NY. You can find it at www.txrx.com/ 
f3c.html. With permission from TX RX 
Systems, the document from the Web 
site is presented here, with minor edit- 
ing for space considerations. Following 
the note, | offer some of my thoughts. 
(On the Web site, Figure | and Figure 2 
are the same, which is an obvious over- 
sight. So, I added Figure | to match the 
text description of the test setup.) 


MEASURING INSERTION LOSS 
WITH WATITMETERS 
Passband insertion loss is a primary 
specification of a wide variety of pas- 
sive RF devices. Typical insertion loss 
values are relatively small and therefore 
are difficult to measure with anything 


but laboratory-quality instruments. At 
TX RX Systems, we measure insertion 
loss using the latest Hewlett-Packard 
network analyzers. The calibration of 
our instruments is traceable to the Na- 
tional Institute of Standards and Tech- 
nology (NIST) ... 

It is not easy to accurately measure 
low values of insertion loss at high 
power using ordinary radio transmitters 
as signal sources and RF wattmeters, 
such as the Bird model 43 or similar. In 


fact, insertion loss under power cannot 


be measured directly; it must be calcu- 
lated as a ratio of measured RF power 
at the output and input of the device 
under test (DUT), using the formula: 


IL = 10 X log (Po + Pi) 


where IL is insertion loss (in decibels), 
Pi is RF power input at the DUT and Po 
is RF power at output of the DUT. 

This Tech-aid explains why indirect 
insertion loss measurements made with a 
single wattmeter are prone to significant 
errors and describes a two-wattmeter 
method that is more likely to be in agree- 
ment with measurements made with 
laboratory-quality instruments. 


Single-wattmeter method 
In general, it is not possible to use a 
single wattmeter to measure device 


WATTMETE 


CABLE 1 
TRANSCEIVER 


CABLE 3 


Figure 1A, The wattmeter is positioned on the input side of the filter and the forward power 
is measured. Random lengths of cable are used. 


CABLE 1 


WATTMETE 
~~ 


Figure 1B. The forward power on the output side of the filter is measured in this setup. 
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input and output power with sufficient 
accuracy to verify factory insertion-loss 
specifications. There are just ioo many 
possible sources of error. 

Figures 1A and 1B describe a com- 
mon method of performing the re- 
quired power measurements. The DUT 
has a factory-measured insertion loss 
of —1.5dB at the pass frequency. The 
watimeter is a Bird model 43 with a 
SOW element, and the transmitter is a 
30W mobile transceiver. Random- 
length coaxial cables are used for 
equipment connections. 

In Figure 1A (below left), the trans- 
mitter is connected to the DUT via the 
wattmeter and test cables | and 2. The 
output of the device is connected to a 
50D load via cable 3. When the trans- 
mitter ts keyed, the watimeter indicates 
32.3W forward power. We record 
Pi = 32.3W. In Figure 1B (below left), 
the transmitter is connected to the DUT 
via cable 1. The output of the DUT is 
now connected to the load via cable 3, 
the wattmeter and cable 2. The wattme- 
ter now indicates 20W forward power. 
We record Po = 20.0W. 

With the above power measurements, 
insertion loss is calculated as follows: 


IL = 10 X log (20 + 32.3) 
= 10 X (-0.21) 
= —2.1dB 


1s this filter out of specification ? Before 
we reach any conclusions, let its take a 
close look at the possible sources of error 
inherent to the single-wattmeter method. 


Sources of measurement error 

& Transmitter load impedance 
changes — Substantially different 
lengths of cable are used to connect the 
DUT to the transmitter in LA and 1B. If 
filter input impedance is not purely re- 
sistive and equal to SOQ, changing the 
length of cable between it and the trans- 
mitter can change the magnitude and 
phase of the loud tmpedance presented 
to the transmitter. Transmitter output 
power may therefore change, due to the 


Contributing Editor Kinley. MRT's technical 
consultant, a certified electronics technician, is 
regional communications manager, South Caro- 
lina Forestry Commission. Spartanburg, SC, He 
is the author of Standard Radio Communica- 
tions Manual: With Instrumentation and Testing 
Techniques, which is available for direct pur- 
chase. Write to 204 Tanglewylde Drive, 
Spartanburg, SC 29301. 

Kinley’s email address is hkinley@home.com. 


www.mrtmag.com 


WATTMETER WATTMETER 
2 


TRANSCEIVER 


Figure 2A. This setup is used to establish the callbration of the wattmeters and to determine 


a correction factor. 


WATTMETER 
1 


CABLE 1 
TRANSCEIVER 


WATTMETER 
2 


Figure 2B. This setup is used to determine the insertion loss of the filter or other DUT 


(device under test). 


load impedance changes caused by 
moving the wattmeter and one cable 
from the input to the output of the DUT. 
Pm Waltmeter position — Standing 
waves exist ina transmission line that is 
terminated in a mismatched or reactive 
load. Depending on the VSWR, different 


RF POWER AMPLIFIERS 


MODELS AVAILABLE: 


@ VHF 130-175 MHz to 500 watts output 
# 230-280 MHz to 100 watts output 
@ UNF 400-512 MHz to 350 watts output 
¢ 800-960 MHz to 200 watts output 


847-593-1213 


FAX 847-593-1320 
sales @vocomri.com 


www.vocomr.com 


Circle (40) on Fast Fact Card 


www .mrtmag.com 


power measurements may be obtained 
with the wattmeter at different points 
within the standing wave pattern in the 
test cables. 

p> Cable and fitting insertion loss — The 
loss of adl interconnecting cables and 


fittings that affect power measurements 


PARTS AND 


© Anchors 


aust be considered in the caiculation of 
insertion loss. The total error ... could 
easily be about 0.6dB, the discrepancy 
between factory specification and field 
measurement ... worse if the test trans- 
mitter were unstable, 
p> Transmitter instability — Some 
transmitter power amplifiers may not be 
stable at all load impedances and phase 
angles. Resonant devices in particular 
may exhibit large reactive components 
at off-resonance frequencies. This may 
induce parametric oscillations that 
produce significant output power at 
frequencies outside the passband of the 
DUT. If the transmitter is oscillating, a 
watimeler measurement of transmitter 
output power will include spurious 
power. If spurious power is significantly 
attenuated by the filter under test, a 
“false insertion loss” will result. De- 
pending on the ratio of spurious to 
carrier power, and the response of the 
DUT, even larger insertion loss 
measurement errors may be induced. 

in Figure 1C [not shown], the trans- 
mitter oscillates when itis connected to 
the DUT via a shorter, unfavorable 
length of cable. The watimeter on the fil- 
ter output reads only 15,5W forward 
power, because about 4.5 W of spurious 
power are not passing through the cavity 
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WATTMETER 


FILTER 


Figure 3A: This single-wattmeter method of measuring insertion loss is valid as long as 
proper attention is paid to cable lengths. The input power to the filter is measured here. 


WATTMETER 


CABLE 2 "| CABLE 4 


Figure 3B: The output power from the filter is measured here. Cable lengths of one-half 
wavelengths (or multiples) are maintained in this procedure. 


filter. Insertion loss now appears to be: Recommended test method 
TX RX Systems recommends a two- 


IL = 10 X log (15.5 + 32.5) scape 
= 10 X (—0.32) walimeter, two-step method that elimi- 
= —324B nates most of these problems. The 

, arrangement in Figure 2A (see page 49) 
This result is completely wrong. is first used to obtain watimeter read- 
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ings to correct for test equipment tnser- 
tion loss and wattmeter relative calibra- 
tion errors. The setup in Figure 2B (see 
page 49) is then used to measure input 
and output power. 

Cable f is cut to a length such that 
total transmission line length from 
transmitter output to the wattmeter out- 
put is a multiple of a ‘2-wavelength 
(A/2) at the test frequency. This ensures 
that the load impedance “seen” by the 
transmitter is essentially the same as the 
impedance of the DUT connected to 
watimeter /. Wattmeter operating 
manuals usually contain information on 
optimal lengths of cable required for 
various frequency ranges. 

In Figure 2B, wattmeters | and 2 are 
connected directly to the input and out- 
put of the DUT, using a short cable ora 
type N male-to-male union (UG-57B/U, 
TX RX part no. 8-5857). ft may also be 
necessary to use a@ type N, 90° 
male-to-female adapter (UG-27C/U, TX 
RX part no. 8-5867) to facilitate 
installation of the wattmeters near the 
DUT. In Figure 2A, the watimeters are 
connected using the same fittings as in 
Figure 2B, plus an additional type N 
female-to-female union (UG-29B/U, 
TX RX part no.8-5856). 

The 509 load resistor in Figures 1 
and 2 should be connected to the output 
of wattmeter 2 via a short length of 
coaxial cable or a type N male-to-male 
union, The length of transmission line 
between the wattmeter and the load 
resistor is not critical if return loss is 
—30dB or better. 


Test procedure 

/. Connect wattmeter 1 directly to watt- 
meter 2 as shown in Figure 2A, Key 
the transmitter and record the 
forward power readings, Pl and P2. 

2. Unkey the transmitter and insert the 
DUT between wattmeters 1 and 2, as 
shown in Figure 2B. 

3. Key the transmitter again and 
record the forward power readings, 
P3 and P4, 

4, Calculate insertion loss as follows: 


IL = 10 log ({P1 X P4) + (P2 X P3)). 


The following measurements are 
obtained with the cavity filter in the 
previous example: Pl = 28.7W, P3 = 
28.0W; P2 = 24.0W; and P4 = 16.8W. 

Computed insertion loss is: 

Po + Pi = (28.7 X 16.8) + (24.0 X 28.0) 
= 0.7175 


IL = 10 log (0.7175) 
= -1.44dB 


This is within less than 0.1dB of the fac- 
tory specification for the filter under test. 
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In case of @ discrepancy, if you use 
the suggested two-wattmeter method 
and your insertion loss measurement 
does not agree with ours, there are two 
likely causes: Either your transmitter is 
oscillating, or our equipment is indeed 
out of specification. 

With the equipment arranged as in 
Figure 2B, insert a —30dB RF sampler 
on the transmitter output and check the 
transmitter spectral purity with a 
spectrum analyzer. Carefully scan a 
broad frequency range, das spurious 
Outputs may sometimes appear at 
frequencies far removed from the car- 
rier. If the transmitter is clean, it is safe 
to conclude that the equipment is out of 
specification. You should then file a 
warranty claim. 


Other precautions 

1. Use wattmeter elements that produce 
a wattmeter reading at mid-scale 
or higher. 

2. Use the best cable and connectors 
money can buy. If possible, 
connectors should be crimped and 
soldered. A bad connector will ruin 
your measurement. 

3. Do not use VHF connectors or adapt- 
ers. UHF connectors are notorious 
for their bad impedance characteris- 
tics even at VHF frequencies. Put 
type N connectors on your wattmeter. 

4. Check the spectral purity of your test 
transmitter. All spurious products and 
harmonics must be at least 60dB to 
70dB below the carrier when the 
transmitter is loaded as in Figure 2B. 


Brief observations 

The points made by this application 
note are well worth remembering and 
following. | would like to comment on 
a couple of points. Concerning the watt- 
meter position along the line, the note 
stated that “Depending upon the VSWR, 
different power measurements may be 
obtained with the wattmeter at different 
points within the standing wave pattern 
in the test cables.” Specific mention was 
made of the Bird model 43 wattmeter. 
The Bird 43 instruction book, page 2-0, 
states “Being highly directional, the 
Thruline Element is sensitive at one set- 
ting only to one of the traveling waves, 
which produce standing waves by inter- 
ference. Thruline measurements are 
therefore independent of position along 
standing waves. It may be said that the 
Thruline doesn't know, doesn't care and 
doesn't need to care where it is along a 
standing wave.” 

Because any spurious signal would 
affect the single-wattmeter method of 
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measuring insertion loss, it would also 
affect the two-wattmeter method. The 
two-wattmeter method gives no advan- 
tage in this regard. 


Single-wattmeter method 

[am not arguing against the two- 
watltmeter method of performing the in- 
sertion loss test. However, if only one 
waltmeter is available. there is a way to 
use a Single wattmeter to measure the 
insertion loss of a filter with a reason- 
able degree of accuracy. Refer to 
Figures 3A and 3B on page 50. 

In Figure 3A (assuming N connectors 
throughout), the wattmeter is connected 
to the filter input directly using an N 
male-to-male connector. The length of 
cable | is chosen such that: 


cable ] + wattmeter through-line section 
+N male-to-male connector 


is equal to A/2 (or a multiple thereof) at 
the operating frequency. The type N 
male-to-male connector is used to con- 
nect the wattmeter directly to the filter 
in both Figures 3A and 3B. The velocity 
factor of the cable must be taken into ac- 
count when calculating the cable length. 
Assuming that all the lines between the 
transmitter output and the filter input 
total 4/2, or a multiple thereof, the input 
impedance of the filter will be seen by 
the transmitter output. 

Cable 2, connecting the filter output 
to the dummy load, is also cut to A/2 (or 
a multiple). 

With the setup in Figure 3A, the 
transmitter is keyed and the forward 
power reading is recorded. Record this 
measurement as Pi. Also take a look at 
the reverse power reading to check for a 
severe impedance mismatch. Now, us- 
ing the setup shown in Figure 3B, key 
the transmitter and record the wattmeter 
reading as Po. Notice that in Figure 3B, 
cable 2 connects the transmitter to the 
filter input. The line length is still 4/2, 
so the impedance seen by the transmit- 
ter has not changed. 

Using the readings, you can deter- 
mine the insertion loss by the formula: 


IL = 10 log (Pi = Po) 


If Pi = 40W and Po = 30W., then the 
insertion loss of the filler is: 


10 log (40 + 30) = 10 log (1.333) 
= 1.25dB. 


All precautions stated for the two- 
wattmeter method apply to the one- 
wattmeter method as well, Reasonable 
care in setling up the test procedure will 
yield reasonable accuracy in the result. 

Until next time—stay tuned! i. 


Berkeley's Newest 
indoor Transmitter 
& Receiver 


o The 


1 WATT 
PORTABLE TRANSMITTER 


A portable, battery-powered 1 watt 
transmitter used 

for indoor 

coverage 

testing. 


* 1 milliwatt 
to 1 watt 
output 

* Remote 
control 

* 128 x128 
graphic 
LCD with 
backlight 

* Removable 
battery 
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FREQUENCIES 


IMMEDIATELY AVAILABLE! 
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Visi ai 960 GC 
HAND 
HELD 
RECEIVER 
A light weight 
receiver that’s 
ideal for quick 


indoor sweeps 
by propagators. 


* Internal memory stores 
signal strength that can be 
output to a PC with a serial cable 


* Large graphic EL backlit display allows user 
to view any 3 channels simultaneously 


* Rechargeable Ni-Cad Battery 


* Audio can be heard through headphone 
jack or an internal speaker 


* Available in most popular frequency formats 


* Weighs under 5 Ibs. oP, 


(Including battery) 
BERKELEY 
VARITRONICS SYSTEMS 
Call us today for more information: 


732-548-3737 / Fax: (732) 548-3404 


Internet: www.bvsystems.com 
E-mail: info@bvsystems.com 
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Securicor, the majority owner of 
Intek Global, New York, has settled 
pending class action lawsuits con- 
nected with its tender offer to buy the 
rest of Intek’s stock. UK-based 
Securicor already owns about 62% of 
Intek. Its purchase of [ntek shares 
would end Intek’s status as a public 
U.S. company, converting it into a 
Securicor subsidiary. 

Standing in the way of the completion 
of Securicor’s earlier $2.75/share tender 
offer were three class action lawsuits. 
The plaintiffs agreed to drop their law- 
suits, and Securicor agreed to raise its 
offer to $3.0125/share. Two depositions 
regarding the lawsuits were taken on 
July 7 and 8, including the testimony of 
a senior representative of Lazard Freres 
& Company, Securicor’s financial advi- 
sor in connection with the tender offer. 

The plaintiffs declined to exercise 
their right to withdraw from the settle- 
ment within 96 hours following the 
completion of the depositions. Accord- 
ingly, a revised merger agreement will 
be entered into, and a definitive settle- 
ment agreement wil] be executed, sub- 
ject to court approval. 

Intek, each of its directors and 
Securicor consistently have denied any 
wrongdoing. They agreed to settle to 
eliminate the burden and expense of fur- 
ther litigation and to permit the tender 
offer and the merger to proceed without 
risk of injunctive or other relief, an Intek 
spokesperson said. 

Among allegations made in one law- 
suit naming Richard F. Sequeira and three 
others as plaintiffs were the following: 


‘) Intek management refused to meet 
with financial analysts and refused of- 
fers from brokers to promote the stock 
to institutions. 

QO The defendants failed to publish in 
any meaningful way any substantive 
forecasts of revenue, earnings, cash 
flow projections, licensing and royalty 
income and other positive business 
developments. 

 Intek has developed much improved 
technology over its current linear modu- 
lation (LM) technology but failed to ef- 
fectively market or promote it. 

‘) The company failed to announce that 
its Nokia licensing deal had been modi- 
fied, increasing licensing fees to be paid 
to Intek. 

{9 John Simmonds, Intek’s former chief 
executive officer, who owned about 
10% of the company’s stock, is in finan- 
cial trouble and has dumped large por- 
tions of his stock into the open market. 
The current board has done nothing to 
stem such selling or to avert its detri- 
mental impact on the trading of the 
shares, the lawsuit alleges. 

Simmonds said: “We weren’t the 
culprits driving the price of the stock 
down. We sold out our entire block of 
stock in October 1998 to European 
banker Mees Pierson as part of a debt 
settlement. We had a financial problem 
because we had borrowed $10 million 
or $12 million against our $35 million 
asset—Intek stock—and then the stock 
went almost to zero. When the stock 
went below $2, we had a problem with 
the banker. We settled by giving them 
the stock and other consideration. We 


oS 


Securicor raises offer for Intek Global buyout 


have no financial problem now.” 

( The company has entered into a deal 
with Northrup Grumman, Los Angeles, 
to provide LM technology for radar de- 
fense systems. The lawsuit alleges that 
Intek Chairman Robert J. Shiver pri- 
vately characterized the deal as “enor- 
mous” for the company in terms of po- 
tential profits. The lawsuit states that the 
deal was to have been publicly an- 
nounced by March 10, 1999, but that 
there has been no such announcement. 

The lawsuit further claims that Shiver 
said in a private conversation that the 
company could be cash-flow-positive in 
two months if he wanted to run it that 
way and, in any event, Intek would turn 
cash-flow-positive no later than Decem- 
ber 1999, 

The tender offer, which commenced 
June 16, was extended to Aug. 16, 
1999. As of July 30, 12 million 
shares of Intek common stock had 
been validly tendered and not with- 
drawn pursuant to the tender offer. On 
June 7, 16 million shares were out- 
standing that were not already owned 
by affiliates of Securicor. At least half 
of the outstanding shares must be ten- 
dered for the offer to succeed. 

If the merger is completed, Intek may 
have to pay the plaintiffs’ attorneys and 
the attorneys’ financial advisor fees 
amounting to as much as $1.4 million. 
Payment depends on application to the 
court and subsequent court approval. 
Four plaintiffs, Richard F. Sequeira, 
Kenneth J. Anderson, James E, Ryan 
and William Goodwin, will be paid 
$10,000 each out of the fees. DB 


UTC changes name, elects officers at 1999 conference in Nashville, TN 


As more than 150 telecommunica- 
lions companies exhibited their wares at 
UTC Telecom ’99 in Nashville, TN, the 
conference's host voted to change its 
name. Formerly UTC, the Utility Tele- 
communications Association, it is now 
the United Telecom Council. 

The change came after a vote by the 
UTC membership on June 28 to update 
the association’s name to better reflect 
its recent expansion of services. 

UTC Chairman Charles Holeomb 
said the change “will reflect our com- 
mitment to being the telecommunica- 
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lions and information technology trade 
association for utilities, pipelines and 
other critical infrastructure companies, 
and all their partners.” 

The association’s name wasn't the 
only thing to undergo an overhaul at 
the conference. The UTC elected a 
new slate of officers to its board of 
directors. Holcomb stepped down and 
introduced Stephen Carrico as the 
new chairman of the association. 
Carrico will continue on as the direc- 
tor of communications business devel- 
opment for Wisconsin Public Service 


September 1999 


in Green Bay, WI. Mike Cross took 
over as the new vice chairman, and 
Carol Gittinger was voted the new 
secretary treasurer. 

UTC Telecom °99, which took place 
at the Opryland Hotel Convention Cen- 
ter, offered several educational ses- 
sions, including pre-conference tutori- 
als on the basics of telecom, post-con- 
ference workshops on joint-use man- 
agement and Y2K contingency plan- 
ning. Linda Breathitt of the Federal 
Energy Regulatory Commission deliv- 
ered the keynote address. MH 


www_emritmag.com 


FCC Notes 


Commission proposes 
medical telemetry service 
Medical telemetry equipment is 
close to receiving its own spec- 
trum: band on a. blanket-licensed, 
interference-protected basis. Cur- 
rently, the equipment. operates on 
a secondary basis and is subject 
to interference. The FCC's pro- 
posal would allocate spectrum 
and establish rules for a wireless 
medical telemetry service. The 
move came after a recommenda- 
tion submitted recently by the 
American. Hospital Association's 
Medical: Telemetry Task Force that 
addresses the potential safety 
risks to patients from interference 
to wireless telemetry equipment. 
Medical telemetry equipment al- 
lows. health: care: workers. to. re- 
motely’ monitor recently dis- 
charged: patients. 


‘U.S. telecommunications 

nears Year 2000 readiness 

In its quarterly report to the 
FCC, the Network Reliability and 
Interoperability Council (NRIC)  an- 
nounced that the industry is ex- 
-pected to achieve Year 2000 readi- 
ness by late in the third quarter, 
1999. As of June 1999, approxi- 
mately 99% of the switches in the 
U.S. public switched telephone 
network (PSTN), owned by local 
carriers, were Y2K-ready. In addi- 
tion, the NRIC reported that major. 
interexchange carrier switches were 
virtually 100% Y2K-ready in April. 


FCC set to auction 
spectrum bands in 2001 

The FCC began: adopting rules 
to permit new services on spec- 
trum: bands formerly designated 
exclusively for UHF TV service. The 
T46MHz-764MHz and 776MHz— 
794MHz bands’ are set to be: auc- 
tioned for’ commercial purposes 


after Jan. 1, 20012. This move: 


comes as'a result of the Balanced 
Budget Act of 1997, which called 
for the reallocation. of this 36MHz 
of spectrum, The spectrum be- 
came available because of the 
Commission’s efforts to free up 
channels 60-69 for new users as 
part of the transition to DTV. Cur- 
rent. UHF licensees operating’ on 
these channels will be permitted 
to continue interference-free op- 
erations until the deadline for con- 

version to DTV. 
—Matt Halverson 


JPS Communications receives $3.6 million grant 


JPS Communications has been 
awarded a $3.6 million purchase grant 
from the U.S. Department of Justice 
to furnish communications interoper- 
ability systems to 12 U.S. cities. 
These systems use the company’s 
ACU-1000 Modular Interconnect. 
They overcome a_ shortcoming in 
emergency response caused by the in- 
ability of public service agencies, 
such as fire, police and SWAT teams, 
to communicate with each other. The 


ACU-1000 allows existing radio net- 
works at different frequencies to 
cross-connect with each other and 
with telephone and cellphone net- 
works. The systems are being pur- 
chased by the U.S. government under 
an anti-terrorism initiative and fur- 
nished to the cities free of charge. 
The Department of Justice systems 
will be manufactured at the 
company’s facility in Raleigh, 
North Carolina. 


: = 


system 7? PAL 


1-800-796- 2875 Fax: (602) 582-9499 E-mail: info@emreorp. com Web: emrcorp.com 
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Digital ANI (Unit ID) 
Motorola’ MDC-1200° Format 


Micro-Miniature |D-12 


ofola ana MBC: 5202 are requsterec vacemars ot Motoeola Ir¢ 


Manufactured by Control Signal® 
the ID-12 ANI encoder is a cost- 
effective way to upgrade all the 
radios in your fleet with ANI that 
is compatible with Motorola MDC- 
1200. Works in all radios, and its 
tiny size (.69" x .65" x .12") allows 
it to fit in virtually all hand-helds. 
Has leading and trailing |Ds, 
emergency, and time-out timer. 
Fleet price (100 qty) $89 ea. 
Dealers: Call for pricing. 


Call 800-521-2203 


[esc | CONTROL SIGNAL 


1985 S, Depew. #7, Denver, CO 80227 
(303) 989-8000 FAX 303-989-8003 
WWW.CONTROLsignal.COM 


Circie (45) on Fast Fact Card 
September1999 MOBILE RADIO TECHNOLOGY 53 


CELLULAR, PCS & WIRELESS LOCAL LOOP 
_ MICRO FILTER PROTECTION 


FINEST 
LIGHTNING 
PROTEGTION 


PRODgCTS 


A SMITHS INDUSTRIES COMPANY 
P.O. Box 9000, Minden + NV 89423-9000 USA 
Tel (800) 325-7170 (775) 782-251 
Fax (775) 782-4476 - www.polyphaser.com 


150 9001 CERTIFIED 
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Harris, U.S. Cellular agree to contract extension 


With their 10-year partnership close 
to ending, Harris, Redwood Shores, CA, 
and U.S. Cellular, Chicago, signed a 
$20 million three-year contract exten- 
sion on July 6 for the supply and instal- 
lation of Harris radio links 

As part of the agreement, U.S. Cellu- 
lar will use several models of Harris mi- 
crowave radios to replace its leased T] 
lines, update existing microwave equip- 
ment and expand service to rural mar- 
kets without existing cellular providers. 
Harris is expected to put its new digital 
microwave radio Constellation to use in 
these areas to increase traffic carrying 
capacity and facilitate growth of U.S. 
Cellular’s subscriber base, currently es- 
timated at 2.3 million. 

“In this immensely competitive mar- 
ket, the cellular companies that thrive 


are the ones that can bring services to 
market the fastest,” said Richard 
Goehring, U.S. Cellular’s executive vice 
president of engineering. “Harris has 
enabled us to meet our aggressive 
rollout schedules.” 

The agreement also stipulates that 
Harris will] train U.S. Cellular em- 
ployees, facilitating the company’s 
move to microwave networks and 
making it possible for it to meet its 
goal of supplying rural and medium- 
sized markets. 

Richard Peabody, general manager of 
Harris’ Microwave Communications di- 
vision, said, “This partnership will al- 
low us to continue providing cellular 
capabilities to communities that would 
otherwise have limited access to wire- 
less service.” 


Oklahoma city selects Global Dispatch software 


The city of Chickasha, OK, has se- 
lected Global Dispatch's CAD Assist as 
the software to manage its dispatch center. 

Chickasha’s police department pro- 
vides dispatch services for law enforce- 
ment, fire and emergency medical serv- 
ices. The new communications center 
will be outfitted with new dispatch tech- 
nology that will make it easier for 
Chickasha’s police and fire departments 
to lessen the time required to respond to 
emergencies. 

Until this development, the commu- 
nications center had manually dis- 
patched 25,000 calls annually using an 
older DOS-based records program. 
Through federal programs and grants, 


the city of Chickasha can fund the up- 
grade from the manual system to a Win- 
dows NT-based, Y2K-compliant CAD 
system that has the ability to grow with 
the community. 

Robert Hicks, Chickasha’s chief of 
police, said, “This upgrade is just a step- 
ping stone for Chickasha’s police and 
fire departments. In the future, we also 
want to install mobile data terminals 
using Global Positioning Systems in all 
vehicles for even more accurate and ef- 
ficient emergency response team dis- 
patching. CAD Assist’s ability to inte- 
grate with new technology will allow us 
to seamlessly integrate MDT and GPS 
into our dispatch operation.” 


Sen. John McCain to speak at SBT conference 


Sen. John McCain 
(R-AZ), chairman of the 
U.S. Senate Commerce 
Committee and a candi- 
date for the Republican 
nomination for presi- 
dent, will deliver the 
keynote speech at the 
Small Business in Tele- 


McCain 
communications (SBT) National Con- 


ference on October 14 and 15. 

SBT, a trade association that focuses 
on regulation and legislation that affect 
small business, is holding its annual 
conference at the Regal River Front 
Hotel & Convention Center in St. Louis. 

Along with the paid conference reg- 
istration package, attendees will receive 
a copy of McCain's upcoming book and 
an opportunity for him to sign it. 


Chadmoore acquires licenses from American 


Chadmoore Wireless Group, Las 
Vegas, has agreed to acquire 16 L0- 
channel 900MHz wide-area licenses 
and customers in seven metropolitan 
trading areas (MTA) covering a popu- 
lation of more than 18 million. 
Chadmoore wil] assume American 
Wireless’ note payments to the FCC 
for these licenses and will lease all 
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related equipment for six years. 

Robert Moore, Chadmoore’s chair- 
man, said, “We see these acquisitions 
as adding to our long-term growth op- 
portunities in the covered markets. 
These licenses already provide service 
to hundreds of customers, and we plan 
to aggressively begin to increase load- 
ing as soon as possible.” 


www .mrimag.com 


Southern LINC licenses 
UP.Link server 


In response to the growing demand 
for wireless technology, Southern 
LINC has taken the first steps in giv- 
ing its customers increased access to 
wireless data and to the Internet. The 
Atlanta-based service from Southern 
Company licensed Phone.com’s 
UP.Link server on July 14 to bolster 
its wireless data infrastructure. 

Southern LINC intends to use the 
UP.Link server to offer a suite of wire- 
less data and Internet services on 
Motorola IDEN handsets, which run 
the Phone.com Wireless Applica- 
tion Protocol (WAP)-compatible 
UP.Browser microbrowser. 

The Up.Link server will add serv- 
ices such as email, stock quotes and 
news updates to Southern LINC’s cur- 
rent offerings of two-way radio serv- 
ice, phone service and text, and nu- 
meric paging. 

“With the combined technology. 

Sore businesses will have 
real-time access to in- 
formation that will help 
them increase produc- 
tivily, maximize effi- 
ciency and enhance cus- 
tomer service,” said Bob 
Dawson, president of 
Southern LINC. 

The UP.Link server enables South- 
ern LINC to provide customers in 
such industries as construction, field 
service and transportation access to 
applications designed to monitor the 
location of vehicles, manage work or- 
ders and track job flow. 

This announcement came on the 
heels of an agreement Southern LINC 
reached with eDispatch.com on April 14 
to deploy the company’s wireless 
Internet data system to its customers. 
eDispatch.com’s service enables South- 
ern LINC users to manage, support and 
track mobile workers. 

Air Liquide Canada, Vancouver, 
B.C., has joined Southern LINC as a 
subscriber to eDispatch.com's wireless 
Internet services. Air Liqiude began us- 
ing eDispatch’s resources in March to 
automate the dispatch and operations 
management of its delivery fleet in 
Vancouver, B.C. 

Customers may place orders over 
the phone with Air Liquide, and with 
the new service, these orders can be 
dispatched over the Internet to driv- 
ers. Using phones equipped with a 
keypad and screen, drivers can receive 
customer information and report back 
on order status. 


Dawson 
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Hewlett-Packard realigns, forms new company 


Hewlett-Packard has completed its plan to strategically realign itself into 
two independent companies. Agilent, the new company, consists of what 
used to be HP’s measurement and components business. Agilent is already 
a prominent provider of test and measurement equipment and communica- 
tions components. The company’s products and services serve markets that 


include communications, electronics, life sciences, healthcare and semi- 
conductors. The company contributed nearly $8 billion in revenues to HP 
during the company’s fiscal year 1998. 

Agilent is being formed from HP’s automated test group, communications 
solutions group, electronics product and solutions group, chemical analysis 
group, healthcare solutions group and the semiconductor products group. 

The computer and imaging businesses will retain the HP company name. 


GAI-TRONICS'’ 


@ 2 Year Warranty 
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Please contact us for more information on our complete line of Dispatch Solutions 


Uf GAI-TRONICS i wae 
|| CORPORATION : 


A Salient 3 Company 


Website: www.gai-tronics.com 
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News Notes 


The AG Communication Systems 
subsidiary of Lucent Technologies 
and Glenayre Technologies, Char- 
lotte, NC, have entered a joint market- 
ing, research and development agree- 
ment to provide a next-generation 
Intelligent Network-grade applications 
platform for the prepaid services 
market. “The introduction of AG Com- 
munication Systems’ network exper- 
tise and Service Control Point technol- 
ogy into the Glenayre Intelligis product 
line represents a key investment in 
the future for Glenayre and our cus- 
tomers,’’ said Terry Kraft, general 
manager and vice president, Intelligis 
openMEDIA, Glenayre Integrated Net- 
work Group. “This product offers the 
next phase of network evolution, al- 
lowing network operators flexibility in 
choosing their solutions that have 
been joined via open standards-based 
Intelligent Network technology.’’ 
(www.glenayre.com, www.agcs.com) 

Lagorio Communications, Manteca, 
CA, has acquired Maple Leaf Commu- 
nications and Maple Leaf Wireless, 
both of Bakersfield, CA. “The Maple 
Leaf communications system on Mt. 
McKittrick will extend and enhance our 
existing wireless network,” said owner 


Kathleen Lagorio Jan- 
ssen. (www.lagorio.com) 
Lowell, MA-based M/A- 
COM, a unit of Tyco Inter- 
national subsidiary AMP, 
will deploy its OpenSky 
Wireless IP Network as 
part of Pennsylvania's 
new statewide public 
safety digital radio sys- 
tem. “No other state has a comprehensive 
statewide public safety ra- 
dio system to rival this 
new network,” said Tho- 
mas G. Paese, secretary 
of administration for the 
state, Juergen Gromer, 
president of AMP, added, 
“This is a great opportu- 
nity for M/A-COM and AMP 
together in the systems 
business, particularly for wireless commu- 
nications.” M/ACOM Vice 
President John Vaughan 
said, “Pennsylvania liter- 
ally broke new ground in 
their expectations for a 
public safety communica 
tions network.” 
Fibrebond’s 210,000- 
square-foot Minden, LA, 


Janssen 


Vaughan 


production plant began operation in 
June, replacing the company's 15-year- 
old plant that burned to the ground on 
Sept. 20, 1998. “With the start-up of 
production in the new $7.5 million fa- 
cility, Fibrebond now has the two most 
modern concrete processing plants in 
North America,” said Jeff Burford, 
company president. The company has 
a somewhat larger plant in Fairfield, 
CA, that uses the same processing 
equipment. ... Sprint PCS, Overland 
Park, KS, has awarded Berkeley 
Varitronics Systems, Metuchen, NJ, a 
contract for 12 wireless telecommuni- 
cations test systems comprised of 
receivers and transmitters for 
microcell analysis. World Access, 
Alpharetta, GA, has purchased eight 
of Berkeley's Gator transmitters. 

President Clinton 
has nominated Susan 
Ness to a second 
term as an FCC com- 
missioner, subject to 
Senate approval. A 
Clinton appointee, 
Ness was sworn in as 
a commissioner in 
1994 and is now the most senior of 
the commissioners. 
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DC Remotes 
DC Termination Panels 
Tone Remotes 
Tone Termination Panels 
Local Extensions 
Multi-Channel Remotes 
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COMPLETE 
@ SURGE 
PROTECTION 


¢ AC Power UL 1449 
2nd Edition 
¢ T1/ EL lines. 


* COAXIAL lines N, 7/16 
DIN, 'TNC, SMA... 


Ideal 

@ for Radio, 
Wireless and 
Cellular base 
stations. 


€> CITEL 


1-B800-CITEL-4U 
1111 Park Centre Blvd., #340 
Miami, FL 33169 


(305) 621-0022 + Fax (305) 621-0766 


Visil us on the internet at 
http:!www.citelprotection,com 
e mail: citel4u@ix.netcom.com 
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Pagers 


Alert monitor scans two channels 
The Minitor II] from Telepath is an alert monitor re- Pager features 72-character 


display, 20-message storage 


Visiplex’s Vision four-line alphanumeric pager 
: ie features a 72-character display, 20-message storage 
can support as many as six calls | ith POCSAG and 512bps/1,200bps/2,400bps swit- 
per channel, allowing individuals chable signal speeds. The pager also has four ID ad- 
tebe meribers of wiltekent tenis. dresses, protection for 12 messages and message 
The receiver is also built to hold | sine stamping. The pager also features four alarm 
up in tough environments and is settings, five selectable alerts and silent vibration. 
protected against dust, water and Specifications include 
other contaminants. This pro- 440MHz—470MHz 


grammable unit is available for and 150MHz-174MHz 
immediate delivery. 


ceiver designed for the fire and emergency medical serv- 
ices. The alert monitor receiver can scan two channels 
and has tone and vibrating alerts. It 


frequency ranges, pt Have wou got The 
Circle (351) on Fast Fact Card TpV/M paging engi: 3 re hurry ue 
tivity, 25kHz channel 5G4 AM 27/12/96 
spacing and >60db 
H H j selectivity. 
Device offers information updates hes ed a 
Motorola’s Jazz word message pager measures 2.9" X 1.49" Fast Fact Card 


x 0.78" and is available in a variety of colors, Created by de- 
signers to be stylish and 
easy to use. the message 
pager offers a range of 
functions. The pager is 
equipped with a one-line 
scrolling display and a 
2,.200-character 
memory. It works as a 
message manager, re- 
ceiving and storing as 
many as 16 personal 
messages, and comes with three information updates, suchas — | introducing... 
stock quotes, news or sports. i‘. 
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Canamex Communications’ Quickpager wireless 


system is offered with a 1W, 2W or 5W, crystal- 
controlled or synthesized UHF or VHF transmitter. It COMMUNICATION MOUNTING SYSTEM * 
includes a POGSAG encoder for paging to alphanu- 
meric, numeric and tone/vibrate 

pagers. The system has 

an internal 5,000-pager 
database and uses smart 
voice prompts to receive 
pages from any touch- 
tone phone. You can also 
program an internal 200- 
name directory. The system 
also has an internal modem to 
send messages to paging or Q 
PCS text phone companies or to receive messages from other *Now packaged for retail 


remote entry devices. (www.canamexcom.com) (800) 527-1079 Www.smc-corp.com 
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Suitable for cellular, hand-held, portable, 
GPS, and hands-free kits 


Brought to you exclusively by 


-_ 


Sen 
world's leader in mounting hardware _ 
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Antenna system offers 
in-building coverage 


READERS’ CHOICE 


Of the new products in the February 1999 issue, this one generated 
the biggest reader response. For more information on this product, circle 
the corresponding Fast Fact Card number on the card found in the back - 
of this issue, and mail the card to us. 


Public safety mobile features bio AVL 


Kenwood’s TK790/890 mobile is de- 
signed for use in public safety vehicles. 


Radwire from Rubytron is a dis- 
tributed antenna system designed to 
provide in-building wireless coverage. 
This product enhances wireless cover- 
age inside high-rise buildings, trans- 
portation terminals, shopping malls, 
campuses, warehouses and manufac- 
turing facilities. Radwire replaces ra- 
diating coaxial cable, standard coaxial 
cable and individual antennas with a 
single-wire transmission line that 
serves as a high-efficiency distributed 
antenna. Radwire can be installed in 
drop ceilings, cable risers, airshafts, 
corridors, tunnels, perimeter walls and 
outdoors. A y-branch splitter allows 
the wire to be branched at the sur- 
face-wave level. The system is band- 
specific, entirely passive and rated for 
plenum environments. Available sys- 
tems cover the cellular/SMR/paging, 
DCS, PCS and 2.4GHz ISM bands. 
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Notebook comes with 
wireless modem 


Amrel Systems’ 
Rocky rugged note- 
books provide mo- 
bile workers with 
wireless access to 
data in a notebook 
computer. The com- 
puters are MIL- 
STD-810 C and E- 
"| rated for shock, vi- 
i bration, tempera- 
J ture, humidity, 

rain, marine, fog 

and altitude changes. The line is 

equipped with the Expedite wireless IP 

modem, which transmits wireless data 

at up to 19.2kbps. The Expedite modem 

is four times smaller than its predeces- 
sor at Smm X 54mm X 73mm. 
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The 160-channel, VHF/UHF heavy-duty 
radio passes MIL-SPEC 810 C, D and 


E, as well as the MIL-STD for driven 
rain. The mobile is versatile with many 
software and hardware options, includ- 
ing MDT and AVL, and it is remote 
ready. In a vehicle, it can be used as a 
“single-head remote mount, and it can be 
configured as a dual-band remote mount. With the number of head and 
mounting options, any variation can be designed for a particular instal- 
lation. The unit has a 14-character, alphanumeric LCD. Other features 
include dynamic grouping, 14 programmable controls and a complete 


set of emergency features. 
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Controller allows longer length alpha pages 


Kantronics Paging Controller 2000 
version 4.0 allows alpha pages received 
in TNPP format to be up to 1,024 char- 
acters in length, with a separate maxi- 
mum length for “local” and “area-wide” 
pages, based on TNPP source address. 
Pages can be rejected outright based on 
TNPP source address; local pages can 
be given preference over area-wide 


pages based on TNPP addressing. When 
POCSAG or Golay pages are encoded 
for transmission, those given preference 
are taken first if they fit the current 
codeword slot. Golay encoding is added 
to the Kantronics 2000, with simulcast- 
ing, preferential transmissions and a 
Golay/POCSAG mix supported. 
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Control panel offers remote, local monitoring 


The SSD3 system status and con- 
trol panel from Power Conversion 
Products offers remote and local 
monitoring of the dc power system 
(rectifiers, battery and power distribu- 
tion board) and provides local and re- 
mote status and alarm conditions as 
well as some control functions. Re- 
mote access is via a built-in phone 
line modem or RS-232 port. Control 


actions are limited to setting alarm 
levels, activating single or dual low- 
voltage disconnects and automatic 
call-back via phone line. The SSD3 is 
compatible with Twinpack Plus and 
PS-23 de power systems containing as 
many as 100 rectifiers for all signals 
except temperature-compensated bat- 
tery charging and remote shutdown. 
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Analyzer offers 0.5ppm frequency accuracy 


The model 9052 PC-based spectrum 
analyzer from Morrow Technologies 
can be installed in a standard PC chas- 
sis with 16-bit ISA connectors. The 
9052 uses fully synthesized digital tun- 
ing for swept frequency to O.Sppm. An 
automatic test procedure feature stores 


September 1999 


test sequences that can be recalled for 
later use. Independent point markers si- 
multaneously provide the absolute am- 
plitude and frequency of two points. The 
9052 also provides a complete overlay 
drawing capability. 
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Digital radio camera 


stores nine images 
The KVT-10 
from Kenwood 
Communica- 
tions is the 
company's 
newest model 
of digital radio 
camera, ca- 
pable of send- 
ing images 
from one radio 
to another. This version has a cus- 
tom-fitted, heavy-duty rubber boot 
to protect the camera’s housing, 
making it suitable for outdoor use in 
public service, including police, fire, 
emergency and disaster manage- 
ment. The camera can store as many 
as nine digital images in JPEG for- 
mat, connects directly to most popu- 
lar models of portable radios and 
sends digital images to one or mul- 
tiple recipients also equipped with a 
radio and KVT-10 unit. With its 
built-in mic and speaker, the camera 
can be used simultaneously for voice 
and image communications. 
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System supports 
450MHz trunking 


The Net-link MP 
for 450MHz UHF 
and LTR trunking 
systems is now 
available from 
IDA. The system 
provides multiple- 
customer, multiple- 
site and multiple- 
voice path dispatch 
linking along with 
simulcast capabil- 
ity. No phone lines, 
microwave or addi- 
tional frequencies 
are needed. Using 
standard EF 
Johnson 9800 se- 
ries mobiles as the 
linking backbone, the system can carry 
as many as three simultaneous conversa- 
tions. The voice paths are trunked for 
maximum network capacity, No modifi- 
cations to the end-user’s mobile or 
hand-held radios are required. Linking 
lag time and lost words or syllables are 
eliminated by the use of Wordsaver digi- 
tal audio delay. 
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i: a mic offers watertight protection 


The OTTO V2-L from Otto Com- 
munications is a sealed, watertight 
speaker microphone compatible with 


several radio makes and models. In 

addition to its ability to endure 
40mph blowing rain, the V2-L is de- 
signed to meet MIL-STD-810E specs. 
It features a million-cycle push-to-talk 
switch and a heavy-duty cable assem- 
bly capable of withstanding 25,000 
flex cycles. The mic’s earphone jack 
accepts standard 2.5mm plugs, and its 
clothing clip rotates 360°, with click 
stops every 45°. The speaker micro- 
phone includes an integrated connec- 
tor interface for major radio models. 
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Male connectors provide latitude in assembly 


The RFD-1605-2 series of 7/16 DIN 
male connectors from RF Connectors 
are silver-plated, machined brass with 
Teflon insulation and combination 
head configuration. The ferrule stud 
backnut gives the user the ability to 
decide at the time of assembly whether 
to create a straight or right-angle 
crimp connector. The cable center con- 
ductor can be soldered through either 
the side or the end opening of the con- 
nector body. The 7/16 DIN connectors 
feature silver-plated inner and outer 
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contacts to minimize intermodulation 


distortion. Jumper cable assemblies, 
featuring male and female 7/16 DIN 
connectors on a variety of coaxial 
cables, are available in standard and 
custom lengths. 
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© 2Channel Capability 


© Multiple Addresses/Alarms 
© Battery & Charger included 


OPTIONS 

® Vibrator 

© Auto Reset-Fixed Alert 
® Carrying Holster 

® Ear-phone Jack 


AVAILABLE SOON 

®@ UHF 420-470 MHz 

© Low VHF 30-50 MHz 

® Full Mode Scanning 

© Digital Voice Storage 

© Desk Top Amplified Charger 

® 2-Channel with Individual Mode 


Get the #1 Tone/Voice Pager which 
beats the competition down to the 
very last point - at an affordable price. 


— 
Gaess, 


SSEE>’ 


SCA, Inc., P.O. Box 26407 
Oklahoma City, OK 73126 
Phone: 1-800-627-4722 
Fax: 1-800-759-1722 
E-mail: paula@sca-shinwa.com 
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Yagi antennas feature five welded elements 


The BMOY series of yagi antennas 
from Maxrad features five welded ele- 
ments, 9dB gain and an enclosed feed 
network with a type N female connector 
at the boom end. This new design can 
ease installation and can enhance the 
antenna’s durability and performance, 
while providing full protection from se- 
vere weather conditions. Each BMOY 
antenna series comprises three wideband 
models that cover the entire UHF and 
800MHz and 900MHz bands, reducing 
total inventory requirements. The UHF 


series includes three models: model 
BMOY4065 for 406MHz-440MHz, 
4405 for 440MHz—480MHz and 4705 for 
470MHz-512MHz. The 800MHz and 
900MHz series includes model 
BMOY8065 for 806MHz-866MHz. 
8245 for 824MHz-896MHz and 8705 for 
870MHz-960MHz. All models feature a 
black-powder-coated finish for added du- 
rability and come complete with mount- 
ing hardware that allows positioning for 
horizontal or vertical polarization. 
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if your 
dispatch 
could track 
your. vehicles. 
within 40 
meters. Know 
when they are 
speeding. Give 
precise directions. 
Send text messages 
that can’t be misheard 
or misplaced, with verifiable 
confirmation. The 2012 with 
optional G.P.S. gives your 
dispatch the tools to effectively 


manage a single truck.or your entire 
fleet. Designed for harsh work 
environments, to prove it the 2012 
is Military Spec. SLOD/E rated. 
Offered at the most competitive 
price in the industry. 


voiee 114.901.5462 


(aap ww 714.901.5472 


Fy SOMMURICATIONS Www.pyramidcomm.com 
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Mount offers ball 
& socket design 


Gamber-Johnson’s R-A-M 
mounting system features the univer- 
sal ball-and-socket design. The prod- 
ucts are made of marine-grade alumi- 
num with a black-powder-coated fin- 
ish, stainless steel hardware and injec- 
tion molded rubber balls. The system 
features wide ranging holding capac- 
ity. The rubber balls can be tightened 
to slight distortion, preventing any 
slipping or loosening. Or, for safety 
concerns, they can be tightened just 
enough to hold for typical use, while 
allowing for breakaway movement 
under increased force, 
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Amplifier achieves 
30km transmission 


Multipoint Communications’ 
Amp2400 is a bi-directional RF am- 
plifier-de injector used for achiev- 
ing as far as 30km line-of-sight 
wireless transmission of any short- 
range radio modem or broadcast de- 
vice. By inserting the amplifier be- 
tween the directional antenna and 
the radio modem, both the transmit 
power and receive sensitivity can be 
improved by 10dB to 30dB. 
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Connectors improve 
signal-to-noise ratio 


Triaxial con- 
nectors and 
cable assem- 
blies from Tru- 
Connector are 
for use where 
low- and high- 
level RF signals 
are transmitted simultaneously 
through cables that are bundled or 
located in high-energy fields caused 
by radar or transmitters. The Triax 
connectors are compatible with 50V 
triaxial cables used in applications 
requiring the reduction of noise ra- 
diation or cross-talk with an im- 
provement in the signal-to-noise ra- 
tio. The weatherproof connectors 
can be supplied as plugs, jacks, re- 
ceptacles, caps and adapters in 
Triax-C, Triax-N, BNC, TNC and 
other sizes. The connectors conform 
to MIL-C-4912 specifications for 
noise-free guarded systems. 
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Refiectometer aids 
twisted-pair technicians 


ae se Oe 


The model 3300 rugged, hand-held, 
metallic, time-domain reflectometer 
from Riser-Bond Instruments is de- 
signed to help technicians and install- 
ers locate faults in any twisted-pair ap- 
plication. The waveform TDR tests for 
opens, shorts, sheath faults, broken or 
loose conductors, load coils, bridged 
taps and water damage. Dual connectors 
allow for display and comparison of two 
live pairs or of stored and live wave- 
forms. High-energy, rechargeable bat- 
terics keep the TDR instantly ready for 
service calls, 
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UHF antenna works 


with Motorola mount 


The 450MHz 
UHF version of the 
Lopro antenna from 
Northpoint Com- 
munication Prod- 
ucts is compatible 
with any standard 
%4" Motorola-type 
mount, The mount 


assembly and the 
spring-loaded contact pin are made of 
brass. A nitrile O-ring seated in the base 
provides a waterproof seal. It withstands 
temperatures from —65° to +1 80°F and 
has compression set, cold flow, tear and 
abrasion-resistance characteristics. 
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Battery pack fits 


Kenwood radios 


The CNBI7A model battery pack 
from Centurion International is de- 
signed to fit Kenwood Communications 
models TK-280/380, TK-290/390 and 
TK-480/481 radios. The NiCd battery is 
rated at 7.2V and 1,500mAh. A replace- 
ment for some of the newest Kenwood 
portable radios, the CNBI7A super- 
cedes the Kenwood KNB1I7-A. 
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Compact holder allows 


PRO-Fit International’s Portable 
Solution is a compact holder for 
hand-held communications devices. 
It allows for one-hand operation when 
mounted in a vehicle. The holder can 
be used in vehicles and on belts with 
its multi-use button. The holder can 
be used with cellphones, PCS phones, 
two-way radios, hand-held GPS or 
personal digital assistants. The holder 
also comes with a built-in penholder 
and pen. 


one-hand operation 
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Antenna and Cable 


ANALYZERS 


The AEA Division of Tempo 
specializes in hand-held test instru- 
ments for the 

wireless communications industry. 


SWR Analyzers 

Our commercial line of SWR instruments 
include; 30-750 MH, 140-325 MIG and 
700-1000 MHz. These quality products 
vive a graphical presentation of the SWR 
and Return Loss curves for an antenna or 
tuned circuit under test. Each product in- 
cludes Windows" 95/98 applications for 
saving and printing curves. Each product is 
priced in the US at $599.95, $659.95, and 
5759.95 respectively. plus $7.50 shipping 


and handling. 


Complex Impedance Analyzer 


For the LIF range. we have complex imped- 


ance analyzers in the same package as the 
SWR analyzer products. These products 
offer virtually all the features of the SWR 
analyzer products plus many additional fea- 
tures such as graphical presentation of Im- 
pedance, Resistance, Reactance and phase 
angle curves. The distanee to the nearest 
short or open ina coax cable can easily be 
determined, You can tune antennas and 
most tuned circuits within the frequency 


range. Call for details. 


Cable Fault Locators 

AEA offers a complete line of produets to 
vive the user the ability to casify find faults 
in cables, Our tone locator systems start as 
low as $85.00 and our precision step TDR 


(Time Domain Reflectometer) product beats 


PASLI LCDR 


Af § 
i all 


The CableMate™ it $499.95 is the lowest 
priced graphical TDR available, anywhere. 
It will display simultaneous faults out to 
2000 TL with the best RF noise filter known 
ina TDR. An RS-232 port is standard, The 
user can store up to [5 plots in the internal 
memory. Outputs are provided for coax or 
twisted pair cables. An external oscillo- 


scupe can be used lor enhanced sensitivity. 


The new TR-3120 Step TDR gives the 
user resolution to better than one inch, 
with the ability to determine the dapedance 
of any discontinuity including connectors 
and splices. Faults can be spotted in the 


first inch of cable out to about 4800 fi. 


See complete information on these and 
other products on our website, 


www.aea-wireless.com 


SA. 


A Draision of 


Tempo Research Corporation 

Phone: (SOO) 258-7808 or (760) 598-8900 
Fax: (7H0}) 398-5634 

e-mail: eae aea-wireless.com 

1390 Aspen Way + Vista, CA 92083 


*Prtcvs amd speciticatious subject fe chiative 
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Data logger offers four analog channels 


Telescada’s ATS-8P data logger of- 
fers as many as four analog channels of 
electronic data logging with capacity to 
store as many as 13,000 records. It 
comes with a Windows-based data 


retrieval support program. Standard 
units are equipped with one or two pres- 
sure transducers that are deployed for 
monitoring gas pressure on natural gas 
distribution systems. Other types of 
transducers can be interfaced. Low en- 
ergy consumption enables the logger to 
operate for years powered by a small in- 
tegral solar cell. The logger is housed 
in a small NEMA 4/12 high- 
impact strength, UV-resistant tiberglass- 
reinforced polyester enclosure. 
Circle (417) on Fast Fact Card 
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@ VHF, UHF Band; POGSAG. 

® Frequency Synthesized or Crystal selection. 

@ 1, 2. or 5 watts. 

@ Database for 5,000 alphanumenc, numeric, 
and tone/vibrate pagers. 

® Directory for 200 Names. 

@ To send message, simply type pager ID or Name. 

® Programmable repeat transmission to secure 
critical reception, 

® Printer port and Reports included. 

@ Interna! Modem tor sending messages to 
paging carriers or to recerve messages from 
other entry devices, 

® intelligent Voice Prompts. 

® Optional PageAlert for monitoring of 
16-96 dry contacts. 

® FCC USA and DOC Canada approved. 


PageAlert 


U 
ut 


Industrial Machinery Temperature 
and otherEmergency Monitoring 
Equipment Monitoring 


1-800-387-4237 


www.pagingwords.com 


Alarm Monitoring 
Canamex Communications Corporation 
Tel. (905) 475-5557 = Fax (905) 475-5568 
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Nothing Beats A... 
eee 
~ uality Means Reliability ... — 
In todays marketplace, Diversified Electronics, Inc stands out as 
the Quality Leader you can always depend on. 
Call us for: @ 
Motorola Original Radios, Parts & Accessories, = 
Motorola Mag One Line of Products, oF. 
David Clark Headsets 
When you have lives on the line you can't afford to take chances. 
Buy the best and pay less from Diversified. 
Visit Us On The Web At www.diversifiedelectronics.com 


i Boiversiviep erect 
309-C Agnew Dr. 
Forest Park, Georgia 30297 
Toll Free: 1-800-646-7278 Ext. 144 Fax: (404) 361-6327 Ext. 144 


ee 
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Antenna supports 
ESMR systems 


Celwave’s Super Stationmaster 
broadband omni-directional anten- 
nas, the AO8410M series, are for 
SMR and ESMR systems. With 
10dB gain and coverage of the en- 
tire frequency range, the antennas 
allow duplex operations on a single 
high-gain antenna. Optional 3° 
electrical tilt contributes to im- 
proved signal control, and the 
center-feed design eliminates beam 
swing across the band. The anten- 
nas’ triple-wrapped, heavy-duty fi- 
berglass construction protects radi- 
ating elements, assures less tip de- 
flection and withstands winds as 
high as 230 miles per hour. 
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Paging system offers 
EARUATIONG canannty 


Zetron’s Pagecenter paging communi- 
cations system for on-site applications 
complements the Zetron paging system 
product line. The system allows a person 
to initiate pages from the numeric key- 
pad, RS-232/TAP, telephones, alarms and 
DTMF hand-held radios. The system 
offers full alphanumeric paging capabil- 
ity with expanded address capability. 
Other features include group calling and 
an integrated two-way radio (136MHz- 
174MHz, 260MHz-280MHz and 
403MHz-—512MHz) with 2W/4W output. 
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CDPD modem works 


with most laptops 


The Data 2000 from Uniden 
Multimedia is a battery-powered, 
portable, CDPD modem that works 
with most laptops, sub-notebooks or 
hand-held computers that use 
Microsoft Windows 98, 95, NT and 
CE operating systems. The Data 
2000 makes it possible for laptop us- 
ers to retrieve email, connect to the 
Internet and send faxes while out of 
the office. 
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Catalog focuses on antennas 


Antenna Specialists’ /999 Profes- 
sional Land Mobile Radio Antenna Cata- 
log features updates on current low-band, 
VHF and UHF antennas, as well as 
special-purpose, hand-held portable and 
general mobile antennas. It also features 
the new springless Mosaic antenna series. 

Featured LMR antennas include the full 
range of the Mosaic series with the Dura- 
flex elastomer spring for noise elimina- 
tion; quarterwave “Chrome-Dome”™ an- 
tennas for less rugged applications: and 
patented “On-glass” technology that requires no ground plane. 
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Profesional 
and Mobile Roclies 
Anterimats 
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Resource guide offers benefits 


Jensen Tools’ updated version of the Communication Prod- 
ucts Resource Guide offers a range of toolkits. specialty tools, 
diagnostics and service aids for cableTV, data, wireless and au- 
dio visual alarm communications industries. It also includes 
several new products. Jensen offers same-day shipping, a 30- 
day unconditional guarantee, a lifetime guarantee on all Jensen 
brand hand tools, free technica] support and a complete online 
catalog with secure ordering at www.jensentools.com. 
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Application note solves debugging 


Hewlett-Packard’s new application note helps designers 
solve common debugging problems using HP logic analyzers. 
The 13-page note, Eight Hints for Solving Common Debug- 
ging Problems with Your Logic Analyzer, provides informa- 
tion for hardware engineers, firmware designers and systems 
integraters. It covers such topics as acquiring data from a mul- 
uiplexed address or data bus, using offsets to avoid false trig- 
gers, reducing security risks on networved logic analyzers, 
capturing data before a system crash and analyzing serial data 
with a logic analyzer. 
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Report analyzes wireless industry 

The Strategis Group’s Financial Benchmarks in the 
U.S. Wireless Industry: 1998 provides a comprehensive 
look at the financial health of the cellular, PCS, paging 
and ESMR markets. For each sector, Strategis 
indentifies financial indicators, tracks them from 1994 
through mid-year 1998, analyzes them in relation to 
subscribers and other financial data, and provides finan- 
cial projections. Numerous charts and graphs provide a 
reference for wireless industry financial analysis. De- 
tailed analysis of individual company financials fora 
cross-section of cellular, PCS, paging and ESMR com- 
panies is included in the 300-page report, as well as in- 
depth financial models developed by The Strategis 
Group. Analysis and trends are presented on revenues, 
expenses, EBITDA, debt and capital expenditures, cash 
flow and subscriber growth. 
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CD-ROM features data sheets 


Wheelock’s comprehensive CD-ROM includes data sheets 
on fire-alarm notification, commercial audio, security, tele- 
phone and industrial signaling, and ULC products and sys- 
tems. Potter Electric Signal Sprinkler and Security Devices 
data sheets are also included. The CD contains the Nactool 
notification appliance circuit design tool and the new Nacevac 
Safepath audio, fire and emergency evacuation system design 
tool. These Windows-based programs are designed to assist 
system designers, application engineers and technicians in the 
layout and design of notification appliance circuits and 
Safepath evacuation systems. 
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Comsearch’s Web site, www.comsearchonline.com. 
offers engineering software and data products for design- 
ing wireless networks. Comsearch Online will help in de- 
signing wireless networks by providing customers with 
quick and efficient access to engineering services, GIS 
products (including morphology and building databases), 
as well as technical and administrative information for 
wireless systems. The Web site allows users to initially 
purchase engineering software, FiveNines and larc 
second-digitized terrain data. 

www.comsearchoniine.com 


Dealers Wanted 
Full Margin Products 


le Larsen Antenna Technologies 


Portable, Mobile or Base Station, 
TelePath carries a full line of 
Larsen Antennas to fit every 
application. 


Gi GAI-TRONICS CORPORATION 
Instrument Associates 


Remotes, Desksets, Controllers, 
Adapters and Telephone 
Interconnects, TelePath 

can supply all of your 


communication needs. #*) TelePath. 


49111 Milmont Drive 
Fremont, CA 94538-7347 


1-800-292-1700 
(510) 656-5600 
Fax (510) 656-2114 
Visit us on the Web at: www.telepathcorp.com 
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Radio System Products 


Antennas 


Wattmeters 


Tower-Top 
Preamplifiers 


Telewave is now a certified GSA Schedule 70 
supplier. (Contract # GS-35F-0248)) 
Contact Telewave today to discuss your system 
requirements with our sales engineers. 


1-800-331-3396 


y 


sales@telewave.com 


TELEWAVE, INC. 


Wireless Commumcations Manufacturers Snce 1972 


www.telewave.com 
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Lyon Trimble 


Rogers 


Cullens 


Jill Lyon, vice president for regulatory relations at the 
American Mobile Telecommunications Association, Wash- 
ington, advances to president for regulatory relations and 
deputy general counsel. 


Charles Trimble, founder of Trimble Navigation, Sunny- 
vale. CA, assumes position on the board of directors for 
KVH Industries, Middletown. RI. 


E. Van Cullens, president of the communications sector 
at Harris, Melbourne. CA, moves up to president of the 
company. 


Richard Rogers, manager of AMREP marketing at Am- 
plifier Research, Souderton, PA, advances to vice president 
of the company. 


Robert Batten, sales and marketing manager for Teletec, 
Wake Forest. NC, joins Davicom Technologies, Raleigh, 
NC, as national sales manager-USA. 


John T. Nakahata departs the FCC, Washington, as chief 
of staff to become a partner at Harris, Wiltshire & Grannis. 


Joan Wathen leaves Wholesale Wireless Business Sery- 
ices, SNET Mobility. New Haven, CT, as vice president to 
join KSI, Annandale, VA, as vice president of marketing. 


Dominick Arcuri, technical marketing manager at 
Ericsson Private Radio Systems, Lynchburg, VA, advances 
lo vice president of engineering. 


Changes at Crown Castle Atlantic, Pittsburgh: 

Jim Donahue assumes the position of vice president of 
the Eastern New England region. Bob Ackerman advances 
to vice president of the New England West region. Tod 
Bettenhausen, vice president of business development be- 
comes vice president of eastern Pennsylvania/New Jersey/ 
Delaware. Varinia Paige moves from the real estate/devel- 
opment business in the Washington Metropolitan region to 
vice president for the Washington and Baltimore area. Brian 
Fovel, general manager from RCC Atlantic Long Distance, 
becomes vice president for North and South Carolina. Larry 
Hughes departs Cellular One’s southwest operations as di- 
rector of engineering to become vice president of the South- 
west Region. 


Changes at Narda Microwave-East, Hauppauge, NY: 

Michael J. Sanator, director of operations, advances to 
vice president of operations. Robert A. Koelzer, previously 
product line manager for passive products, becomes vice 
president of engineering. 


Davidi Gilo, chairmain of the board of DSP Communica- 
tions, Cupertino, CA, assumes the position of CEO. 
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Category Index 
Accessories ess -2) 
Computer Software 

f Employment 
Equipment For 


Reserve your spot in the next issue! 


Phone: 913-967-1861 
800-347-9375 
Fax: 913-967-1735 


Mail: 9800 Metcalf Ave., 
Overland Park, KS 66212 


Professional Cons: 
Professional Services 


t Repair Services .. 
} Services 
Tower Equipment 
f Tower Services ... Sea 
S TOWGr SPOtes. iccascswncccisersersmaansceances 


Dawn Rhoden 
Classified Advertising 
Manager 


SEEN 


professional services 


FREDERICK G. GRIFFIN, P.C. 


a 3229 Waturlick Road 


Lynchburg, VA 245012 
(804) 237-2044 
NATIONWIDE COMMUNICATIONS CONSULTING 
Mobily Radio, Microwave, E%1-t, 
CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


MCCON 
HERB SACHS, CONSULTING 


Specialist in Public Safety Communications Mobile Communications Consulting 
S.R. McConoughey, P.E. 

P.O. Box 729 Principal 

Bowie, MD 20715 


301-464-4268 13017 Chestnut Oak Drive 


Gaithersburg, MD 20878 (301) 926-2837 


GE PORTABLE SERVICE 
* FAST TURN 
* WARRANTY 
* $48.00 hr/2 hr. MAX 
* PARTS GE LIST 
* RETURN UPS PAID 

Smith Communications Service 

2121 W. Parrish Ave., Owensboro, KY 42301 


270-683-0936 pa ee 


PORTABLE 

TECHNICAL 

SERVICE, INC. 
121 Crowell Lane * Lynchburg, VA 24502 


_ GE Portable Radia Service Depot 
FACTORY TRAINED Factory Approved Nationwide 
TECHNICIANS * Current Product Lines 
FOB. QUALITY, SERVICE «Voice Guard Certified 


= *Public Service Trunkin 
s 9 
ERICSSON = «Surface Mount Technology 


804) 239-3049 


OMNICOM, Inc. 


COMMUNICATIONS ENGINEERING 


GENE A. BUZZI 
PRESIDENT 


SCHWANINGER & ASSOCIATES 


Anomeys at Law 


Robert H. Schwaninger, Jr. 


IB3S K Steet. NW. Surit 650 
930 THOMASVILLE ROAD, SUITE 200 Wastincton, D.C. 20006 


TALLAHASSEE. FLORIDA 32303 1202) 223-8837 
PHONE: (850) 224-4451 « FAX: (850) 224-3059 retry winger @ sa-lawyers.net 


E-mail; omnicom@polaris.net 


COMMUNICATIONS GROUP 
RAYMOND C, TROTT, P.E, 


Chairman 
1425 Greenway Drive, Suite 350 


Irving, Texas 75038 
972/580-1911 *# Fax: 972/580-0641 


THE PORTABLE DEPOT. 


KEEPING AMERICA COMMUNICATING FHOM COAST TO COAST’ 


m * FACTORY TRAINED TECHNICIANS = 
& « SURFACE MOUNT TECHNOLOGY « 
* FACTORY APPROVED NATIONWIDE ¢ 
* EDACS & AEGIS = 
* VOICE GUARD CERTIFIED « 
* MPO, MPA, TPX, PCS AND ALL CURRENT PRODUCTS = 
Route 2, Box 338C © Lynchburg VA 24501 


ERICSSON @ 804-237-3427 GAB SER 


prof. coms. services 


Engineering For The Wireless World 


Wireless Communications Systems and Facilities 


Define Acquire Build Manage 
Design Zone Test@ Operate 


REE Conswttants, dore.s 


100 Woodbridge Center Drive, Suite 201 
; Woodbridge, NJ 07095 
800-247-4796 
email - info@rec:com 
Offices Nationwide & International 


Circle (100) on Fast Fact Card 


accessories 
WIRELESS CELLULAR 
CAR STEREO MUTE 


- ONLY 1 WIRE INSTALLATION + GROUND! 
INSTALLS IN JUST 2 MINUTES” 


Unique patented plug in fuse replaces car stereo fuse 
fo cut out power to radio when unit detects the RF 
signal from any analog or digital cellular phone. When 
your phone rings, it shuts down the power to your car 
fadio and turns radio back on when you end the catf--- 
aff without any wires! (Will not work with PCS.) 


Part No, 9122RFK 


$49.95 


MMACCELE «« TEL: (962) 809-5090 © FAX: (562) 809-1248 


LECTAON 
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WIRELESS STAFFING SPECIALISTS ANTENNA DESIGN ENGINEERS! 


ALL LEVELS OF POSITIONS FILLED GLOBALLY | | !@Ke your career to the next level! 
* Technicians @ Engineers e Managers e Sales Antenex, Inc., a manufacturer and designer of mobile and base antennas for 2- 


Send resume to address below way radio, amateur radio, Cellular, PCS and other communications, has immediate 
Check web page for immediate openings positions for an anntenna design engineer and Senior antenna design engineer. 
WWW.PERSONNELI.COM If you have solid design experience and can communicate well at levels from 
PERSONNEL RESOURCES, INC | | production staff to to the customer. If you are ready to take that next step and 
ee po Box 14570, Cincinna ov |WOrk in a people oriented setting with a competitive compensation and benefit 
Since 1989 E-Mail. Careercomi’ AOL. om package, then send your resume to T. Berg: 2000-205 Bloomingdale Rd., Glendale 

§#® 606-491-5410 FAX 606-491-4340 Heights, IL 60139, Fax: 630-351-9009, E-mail: tony@antenex.com EOE. 


+ 


Immediate opening for a Portable Technician PORTABLE/MOBILE TECHNICIAN 


in the Knoxville, TN area. Near the Great 


Smokey Mountains—a hunting and fishin : ; : P ‘ 
paradise! Alors have & yenrs experiance legaie Motorola MSS in San Antonio, Texas, has immediate opening for 


ing Motorola and General Electric equipment. a portable/mobile radio technician. Candidates should have 
Linea extensive knowledge of Motorola portables and mobiles with 

emphasis on component-level repair. Candidate will also have 
extensive knowledge and experience working with service 

monitors, O’scopes, Power Meter, Freq. Counters and associated 
SS meer bench equipment. We offer competitive salary, Medical/Dental 
Field technician—Must be experienced in sys- benefits and great working environment. Interested parties please 


tems: base stations consoles, microwave : (210) 226- : Grea. 
and data, PCIA or FCC certification preferred. faxcresume to: (210) 226-5929, Atte: Greg 
Resume to: 
Metropolitan Communications, Inc. 
309 Commerce Drive, Exton, PA 19341 
E-Mail: mcs@chesco.com 
Fax (610) 524-9970 


COMMUNICATIONS 
TECHNICIAN 


Continuous Testing / Several Openings 


P County of Santa Clara (San Jose, CA) 
id seeks individuals to service two-way 
Looking for a great job in a fun, fast-paced | Fishing radio, microwave and computer 
environment? Look no further, Centralis is the for new equipment used in public safety 
H f 1 communications. Experience required. 
Place for you! > 
customers? Salary: $4,011.04 - $4,855.86 per month, 
Centralis is an exciting new Internet start-up venture that includes County contribution to the Public 
is creating a series of vertical on-line communities, We Try MRT Employees Retirement System for the 
are currently looking for qualified: : 1 2% at 55 Plan; and includes payment 
Classifieds! by the County of the employee's regular 
' contribution of approximately 7%. 
Excellent benefits, 


e Editors 

¢ Sales Representatives ; 
e On-Line Publishers ¥ 3 Foran application, please contact 
@ Marketing Coordinators een 2) eee 
+ Project Managers Equal Opportunity Employer 
e Sales Trafficking Coordinators 


e Web Professionals 
Web & HTML Designers « Web Programmers 
aximize your 
companys exposure 


Network/PC Admin. e Database Admin. 


Centralis offers a competitive benefits package includ- 
ing stock options! , : 
in the marketplace by 


taking advantage of 
REPRINTS! 


Send resume, cover letter including salary require- 
ments and any applicable work samples or URLs to: 


Human Resources Manager 
Centralis 
4225 Baltimore Ave. 
Kansas City, MO 64111 
Fax: (816) 931-8292 
careers @centralis.com 


[centralis] EOE 


Call 
Jenny Eisele for a quote 
Phone (913)967-1966 
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EE Be. MAINTAINER 


MTA Metro-North Railroad, one of the nation's most advanced and 
progressive railroads, has an excellent opportunity in our 
Communications and Signals Department for a Radio Maintainer. 


You'll install, repair and maintain communications equipment including 
radios, PA systems, cellular telephones and fire/ourglar alarm systems, 
jas well as troubleshoot, repair and replace to the component level. You'll 
also perform periodic inspections, completing all required paperwork. 


You must possess an FCC General Radio License, valid driver's 
license, knowledge of electronic theory, and the ability to read prints and 
use test equipment. Good oral and written communication skills required. 


As a member of our dedicated team of professionals, we'll offer you a competitive salary and 
comprehensive benefit package. Please send or fax your resume and salary history to: 
Employment Office-FG-RRM, MTA Metro-North Railroad, 347 Madison Avenue, 4th Floor, 
New York, NY 10017, FAX: (212) 340-4970. Equal Opportunity Employer. 


® Metro-North Railroad Going your way 


Also see us on the Worldwide Web at: www.mta.nyc.ny.us 


SERVICE TECHNICIANS AND INSTALLERS 


MOBEX COMMUNICATIONS. INC., A FAST GROWING PROVIDER OF 
MOBILE TELECOMMUNICATION SERVICES HAS IMMEDIATE NEED FOR 
TECHNICIANS AND INSTALLERS IN OUR EASTERN REGION. DUTIES TO 
INCLUDE: INSTALL, REPAIR AND SERVICE OF 2-WAY COMMUNICATIONS 
EQUIPMENT. CANDIDATES MUST HAVE TECHNICAL TRAINING OR 
RELATED EXPERIENCE, A VALID DRIVERS LICENSE, BE A SELF-STARTER, 
DETAILED AND CUSTOMER SERVICE ORIENTED. TECHNICIAN 
CERTIFICATION A PLUS. EXCELLENT 

BENEFITS AND ADVANCEMENT OPPOR- \ 
TUNITIES. FAX OR E-MAIL RESUME WITH vVIOEREX 
COVER LETTER AND SALARY HISTORY To; FXDMICUCENICIaT TS 
804-266-8665 AND careers@mobex,com. ORE ERS 


a Radio Technician 


Michigan State Police is seeking experienced Radio Technicians for the 

new APCO 25 statewide radio system. Applications are being accepted 
tor new positions in the 800 MHz Network Control Center in Lansing, Mi. An Associates 
Degree in Electronics, Computer Science or equivalent and 3 years experience servicing 
2-way radio or network management is required 


Salary ¢ range is $32,200 to $45,200 with excellent benefits. The Network Control 
Center is staffed 24 hours a day, 7 days a week with shift assignments. Civil Service 
application with drug screening is required. EOE 


(517) 333-5002 
David Hayhurst - NCC Manager 
(517) 336:6222 Fox 


Www. Msp slate. mi,us 


ERICSSON 


Ericsson is the leading provider of equipment 
in the new telecoms world, with 
communications solutions that Combine 
telecom and datacom technologies to offer 
freedom of mobility for the user, The future 
of the communications industry is virtually 
unlimited and Enesson will be there, Join us, 
as we currently have the following 
opportunities available in Dallas and 

Tyler, Texas: 


RF Technicians 


Qualified individuals will be experienced 
Land Mobile Radio technicians with an 


Associates Degree in Electronics and 5 years 
experience in LMR field servicing. Also 
requires FCC General Radiotelephone 
Operators License (or APCO/NABER 
Certificate) and knowledge of Windows 
95/98 and NT, Microsoft Office Professional 
and radio programming packages, 

EDACS/ Multisite/Simulcast / Large Systerns 
troubleshooting experience and training is 
preferred. Pay from $14-$19 an hour 
commiserate with experience and training. 
Ericsson offers an excellent benefits package, 
standby pay and company vehicles. 
Interested candidates should send a resume 
referncing job code: RFTECH to: 

lynchburg jobs@ericsson.com or Staffing, 1 
Mountain View Rd, Lynchburg, VA 24502. 
Resumes received via E-mail ave strongly preferred. 


Equal Opportunity Employer 


equipment 
for sale 


PROGRAMMING CABLES 
FOR MOTOROLA PRODUCTS 


HT1000, MT2000—$70 
GP300, P110—$50 » VISAR—$110 
HT600-$48 * MOBILES—$25 * SABER—$55 
HT50—$50 » STX—$35 * SPECTRA—$35 
PROGRAMMING INTERFACE—$95 


ROADRUNNER COMMUNICATIONS 
PO Box 654 « South River, NJ 08882 
Phone: 732-254-3232 
Fax: 732-257-4622 


* BOARDS ¢ STRIPS * ACCESSORIES * ELEMENTS * REEDS « 
PCI— PEKAAR COMMUNICATION INC. 
Specials of ran month $ Steve's back, formerly of Gregory Electron 

otse LA Mitrek Tadloicp base model L-31 JJA 60 wall, Sh band 36-50 dd he 
GE Model TMX8415 BDDMHz Trunking Mobile 
bate Redus mobilos madel D44LRA73A5, 40 wall, 450-470 range, wiaccessarios 

— RANGER mobiles 100 watl, UHF with standard accessories .. 
BE DELTA S Mobile—110w, Ingh band, 150-170 range wiitccessories 
GE MLS mobiles high bang, with mic & bracket sis 
GE MPA Fonanie 1 om alii + band with Enlil & baliery f 
MastrPro 100w Highb: jase, Complete As-is 
GE PHOENIX Mabile NSHHTWAOTE high band dual priony scanigrey case with accessones 
GE PCS Partable 470-490 sange wibatlery & antenna 
GE purtable model MPR or MPX UHF ar high band, AS-IS 
GE CMX 8630 mobiles 800 MHz range wiaccessories 
Encsson GE MDS mobiles comb. TL BDOOMHz range w/accessor: 
Catalog Available...If you can't find it, try us! Call {973) 772-0704 or fax (973) 340-1902 
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September 1999 


All CCIl 


WHITE, ORANGE, GREEN AND RED 
BUTTONS AVAILABLE 


$12.50 ea 


CCIl PROGRAMING AVAILABLE 
ORDERS SHIPPED IN 14 DAYS 


NORTHEASTERN 


Communications, Inc. 
Waterbury, CT (203) 575-9008 


Labels 
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equipment for sale 


| DOES YOUR ADVERTISING 
WALK AND TALK ? 


IF 
NOT GIVE 
| THE LABEL EXPERTS 
| A CALL I! 


"Marketing, inc. 
‘!"The Label Experts" 
a . 


1-800-875-7859 


972-242-0439 FAX 972-242-0959 


aSs 


Awe a | Pi 


-—) xce 


as 


BUY**SELL**TRADE 


MOT HT1000 Portable. UHF, 2 channel 

MOT HT1000 Speaker Mic 

GE Mastr || Mobile, 100w, silver han 
with 1 pc. PA & EC element 

GE Mastr Il Mobile, Jat. brown handle 
low band (42-50) ........ , 
high band - 


$100 

; ... $125 

HUGE SELECTION OF USED PARTS FROM 
GE & MOT BASES & MOBILES! 


1113 Central Avenue 
Billings, MT 59102 
Phone: 406-252-9220 
Fax: 406-252-9617 
http://members.aol.com/cwwolfe.com 


COMMUNICATIONS 


lan 1 For 


A. tal 


| Today For es 


Catalog! 


www.antenex.com 


Antenex is an established leader in the design and manufacture of innovative antenna 
products. Our latest Antenex Catalog is the perfect reference and buying quide for dealers. 
It features new products, as well as color photos, graphs, patterns, detailed descriptions 
and specifications of our full line of antenna products. 


United States: 
Phone: (800) 323-3757 
Fax: (800) 851-9009 


International: 
Phone: (630) 351-9007 


Fax: 


(630) 351-9009 


Antenex Inc., 2000-205 Bloomingdale Road © Glendale Heights, Illinois 60139 


Circle (103) on Fast Fact Card 
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SPECIAL PRICES and in STOCK! 
Keypad programmable GP-68 

UHF 430-470 MHz 

VHF = 136-174 MHz 


Features: 
PL/DPL built-in 
9 DTMF memories 
Auto or Programmable 


Repeater Offset 

1 or 5W Power level 
All GP-68 radios include: 

3 hour rapid charger 

1200mAh battery 


E-mail: info@nsiradio.cor 
hutp://www.nsiradio.com 


NSI Communications 
(7 Tel: (253) 946-2426 
Fax: (253) 946-8311 


msi 


BUY © SELL © TRADE * CLEAN WORKING EQUIPMENT 


GP 68 GF-300, GP-86 uademarts of Motorola ine. 


Bases, Repenters, Paging TX 

3 MSF 5000 C74CXB UHF Repeater 110 Wan Call 
20 MSF 5000 C74CLB UHF Repeater 110 Wat From $2000 
4 MSR 2000 C73KSB VHF 110 Wan From $405 
18 Micon UHF Repeater 20-250 Wan DYP Avadabto From secs 
10 Micor 800 MHz 20-125 Watt Repeaters From $995 
50 Mor VHF 110 Watt Gase/Repeaters From $995 
30 GE $00 MHz Paging Digtal or Repeater 60 Watt Call 
20 Marek Super Consolett LowWHFAUHF From, $300. 
Mobiles 25-60 MHz. 

50-Ranger 100 Yat! 35-50 MHz 32 Ch From $295 
150 Mirek 100 Walt 30-39 MHz 4 Ch From $100 
80 Mareh 60 Wan 30.39 & 39-50 MHz 4 Ch From $50 
400 Masi¢ 11100 Want 25-30 36-42 42-50 MH2 8Ch From $50 
VHF Mobiles 140-175 MHz 

6 Syntor X 9000 110 Watt 32 Ch 145.175 MHz From $695 
10 Spectra Dasmor Gear Mount 30 Watt 128 Ch From $400 
6 Ranger $0 Wart 32 Ch Frown $295 
100 Dena.S NIHH1N110TA, 100 Wat! 16-32 Ch From $100 
100 Syntor X 40.100 watt 32 Ch Aiso DVP Models From . $50 


40 Synlor X T?73VXJ7204BK 100 Watt DVP wihtic Controt Head ,. Call 
200 Micor 100 Watt 4-12 Ch. From . $50 
25 Marek 45-300 Watl 1-4 Ch From $50 
300 Masi I /IE 100 Wat PLL Exciter Avaitable 
50 PAC-RT Mobie Repeater 1.5 Watt 

Mobiles 450-495 MHz 


10 Spectra 9000 110 Wart 128 Ch Fron 3635 
50 SyntorX 9000 110 Walt 32 ch, Alsa OVP Avadable From . $395 
30 SyniorX 49-110 Watt 32 Ch Atso OVP Available From $100 
40 Mitrek 30-100 Wall 4 Ch From . $0 
4 Delta-S N3UU2NO75TA 32 Ch 100 Walt From $100 
50 Mastr Il 45-75 Watt. Also E Mode? w/Duplexer From $109 
15 Masir Il 75 Watt 470-495 MHz $350 
10 PAC-RT Mobile Repeater } Watt & VAS. From $150 
hobiles 800-200 MHz 

12 Symor X $000 35 Watt TASKEJTIMAK From S100 
20 Spectra 900 T O27KGa5JB50K From $250 
25 Johnson BE1OA1G7 & 7 19AT17 From $25 
10 Maxtrac 800 T 81.85 From 350 
12 MTX 9000 |B7} Fron $295 
Misc tems 

100 Centracom | & il i Plus Consoles BIM, CEB.S Parts 5)... Call 
10 Spectratac Voter, Several Types oy sera teal 
5 Secure-Net Ea OVP CagsaF/Ts0a0'T5091 . Catt 
2 Secure:Nel Console interface T5007AK Can 
50 GE S550 Oeha‘Ranger Scan Heads $200 
200 Tone & DC Remote Controls & Adaptor Intertace Cat 
200 Mast Il & Mocor Base Station Canis Cal 


BARNETT ELECTRONICS INC. 


330 HWY 236 W., Lonoke, AR 72086 
ORDERS & BIDS; 800-423-3656 FAX: 501.676-2475 


© For Expanded List, updated weekly, took at our 
Website: www.barnettelec.com 


Info: 501-676-5506 
VISA & MC Accepted, NO COD's 
Circle (102) on Fast Fact Card 


FOR SALE H-P-8920-A 
RADIO SERVICE MONITORS 
QUANTITY (29) FOR SALE 
WITH OPTIONS 


(5) H-P-8920-A OPTIONS 2/3/4/5/10/13..... $8500 
(13) H-P-8920-A OPTIONS 2/3/4/5 $8500 
(11) H-P-8920-A OPTIONS 1/2/3/4/5/10...... $8900 


500KHZ to 1GH2Z Frequency Range 
Spectrum Analyzer w/Tracking Generator 
Duplex Generator/Digital/Analog Signaling 
LTR/EDACKS/MPT-1327 Trunking Test 
High Stability OCXO 
8 Month Warranty & 10-day Right ot Refusal 
Tested and Calibrated 

USED TEST EQUIPMENT WANTED, 

FAX YOUR LIST TO +1 925-229-2035 


RF IMAGING & COMMUNICATIONS 
+1 925-229-2034 * FAX: +1 925-229-2035 
http://www.best.com/~rfimage 
E-MAIL: rfimage @best.com 
Come see us at IWCE Booth #1027 


Circle (116) on Fast Fact Card 


CALL US FIRST 
at AIR COMM 
WHY PAY MORE! 


Used/Reconditioned Motorola, E/GE, EFJ, Kenwood 
Uniden 2-way radios and accessories 
—ALL FREQUENCY BANDS— 

PLUS 
“PL” and paging reeds/filters, TCXOS 
Call us last to sell any of the above 

COMM WE PAY CASH 


4614 E. McDowell Ad.Ph.; 602-275-4505 
Phoenix, AZ 85008 Fax: 602-275-4555 


Guaranteed Best Price on 


Radius KENWOOD 


& Fire Department Pagers 


SALES & SERVICE 


It's in stock; we'll ship tonight! 


Want more information on 


WHY PAY MORE 


PEATER S80n82 70s PL CONV 
T 5000 REPEATER UF G0 (30 CR 42° CABINET) 
MOT LISR 2000 REPEATER Lf 100 DPL 
MOT FLEXAR REPEATER Wf 200 2x7 TRANSMITTER ALSO) 
MOT DESKTRAC UF 0k BASE 
MOT DESATRALD SOOMHZ 30% BASE 
GE MASTER |! REPEATER UHF 796 PL (33 CARINE!) 
STER |i REPEATER X-BAND VHF TX. UKE AX “OW PL 
TER Vee OOW PL WALT “LACS” RF LINK LOCA 
MARATRAC Ube 100s 16F YWAOCY, A? READ 
ISDT SPECTRA URE 120W WekS HEAD. WO CONTROL CABL= 
M801 SYNTOR-X S090 Un 1100/ WRACCY DIME Wit 
-9) ADCY. DIM t8l KOT TESTED 
Cy - NOT TESIED 
ANT ONLY 
SF DISPLAY. DINF WANT BATT NDS) 
IPRICE RED Ny 


TEST SET WATKSO43:4046 CARLES 
ALLY ings)" 


NDSET 
YNTOR- XMICOR 


s* MOTOROLA 
yw "HT1000" 
136-178 MHz 5w 
16F w/DTMF ENC. 
w/Accessories 
$615 Lim.Qty 


*New Old Stock w/o Factory Warranty 


at MAXON 
4150L* 
we 136-150 Mhz 
40w-16CH 
w/Accessories 
Qty 
1-4 $235 
5+ $225 


"Discontinued w/2yr Factory Warranty 


MOTOROLA 
."SP50" 


450-470 MHz 
4w 2CH 
w/Accessories 


Qty 

1-10 $275 
11 $265 
25+ CALL 


Webte baa hanes Wee eeenrnqanese 


Pes 


“Discontinued w/1 yr. Factory Warranty 


MOTOROLA 
"GP300" 


146-174 MHz 
5w 2CH 
w/Accessories 


“New Old Stock w/o Factory Warranty 


Phone: (602) 275-4505 


AIR COMM 


website: www.air-comm.com 


Fax: (602) 275-4555 
4614 East McDowell Road 
Phoenix, AZ 85008 


advertised products? 


s~'Use the Reader Service Card! ] | email: sacohen@primenet.com 
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11 ea PURC $000 Bases, 900 MHz, COSILBIIGIA 
WE § ea MIGOR PURC Bases, 900 MH, 7512811018 
BUY 1 ea SMARTNET Trunkng Cantroiler, TSO7GA 
3 ¢a MICOR Aptrs 800 MHz, CSSACBS1CGAT 
AND SELL 1 2a TXAX § CHAMIEL COMBINER 
USED 10 a MAXTRAC, 800 MHz. DSSMOASBIAN 
MOTOROLA, 9 ¢a GTX, 800 Mik. HITUCOS6CBIAN 
GE AND 5 ea GTX, 800 MHz. MITUGOECE1AN 
10 ea MIXB20S. 800 My, H25JKHS1CSAN 
PURITASHIE)) MG ea SPECTRA, 200 MHz Conv, DISKMAZJATAK 
—M 1 €a MUCOR Comm Aptr, 460 Mhz, CE4ACESICSAY 
6 ea MOCO Bases, 460 Mie, CB4ACBTIOSAT 
SUTURE NMR 7: ex SYUTOR X 9000, 440 hid, T34KET0HAK 
77 ea SYNTOR, 460 Mor. T44SRAI200 
RADIOS 31 ea MUTREK, 460 Metz T44.UA6000 
SCHAEFER 9 a. RADIUS 14120. 460 MHZ, MAUGMC2OARAR 
13 ea GE MLS 460 Mit, MLSU2S0 
RADIO CO. Bimebodamecehocmarncn 
ME 34 ca RADIUS GP30), 460 Mitz, PSXYPC20D2AA 
BRIOMY'TS\@mm 13 ca RADIUS P110. 460 Mir, POAOLCZOA2AA 
6 a MTS2000, 460 Mitr, HDIRODIPWIBN 
Fayette St.. 1 ea, MSR2000 Base. 155 Maz C73KSB3106B 
RO MESIPMRM OM 1 03. SPECTRA 155 M2, DSSKXATIATEX 
DTN AME WE 2 SPECTRA, 155 MHz, OA3KXATJASBK 


(540) 891-0569 We accept VISA and MasterCard Fax: (540) 891-0538 


Massaponax Sues Park 
ler MAE CHIE LA Fedrlshry, YA 22308 
ew ELECTRONICS titi sss 


Fredericksburg, VA 22404 


» Two-Way Radio Communications Console interface units 
> New and Reconditioned Radios Secure modems 


> Custom-Designed Radio Systems Secure spectratac receivers 


i * Digitac Comparators 
epee am Frogrenm@ys Centracom II CEB cards, cont. panels & complete 
> Consulting GCC80 complete (MDC-1200 & MDC-600) 
Hi-power/Lo-band PL Mitreks 29.7-38.9MHz MSF 5000 VHF Secure repeaters 
Saber |, UHF, DES hxpower (rack & indiv. chrgrs, etc.) 400W 150.8-162 & 162-174 mtrs.- paging & secure 
Mid-band bases secure 250W 450-470 repeaters. - clear & secure 
99 ea SYNTOR, 155 Mitr, T83SRASDODAK 


URL Address: http://www.mechemelectronics.com E-Mail: mechem@fls.infi,net 
50622 3 na MITREK, 155 MHz, T83.UA3000 


PHONE 40 ba, PAC RT, 155 MHz, H1STTY33 108 Circte (104) on Fast Fact Card 
AY 30 oa, MARATRAC. 48 MHz, TEIXTAPDASAK 

(319) 99 a, MITREK, 48 MHz, TB1JJA4000 

s 10 oa. MICOR Basos, 37 Mite, C71RTA1405 

MMMM 20 us. MARATHAC. 3 Mile, THIXTATTASBK 

FAX. 99 ug, MITREK, 35 MHz, T81JJAASOODK 

34 9 10 ca Molprok SYSTEMS 90 Seens 

(319) 1 oa Ut MC 400 MUX 
984-6220 WANTED: RADIUS Mobiles, Portables, Repealers 

& UHF Syntors 


Check out our Web specials! 
www.radiocomm.com 


*Wholesale prices to Dealers Only. 


«Self-servicing users welcome. 
¢We carry a wide selection of both radios and 
EQUIPMENT CLEARANCE accessories for your convenience. 
Liquidating LMR division equipment: 
programmers, service manuals, parts & 
demos by Midland, BK, Relm, Uniden, Your Full Service, 
Maxon, GE, ICOM and others. Phone & rise 
leave fax number for complete list. VALUE-ADDED Distributor of 
Global Communication Works Aaa 

(406) 586.5747 Communications Products. 


*We have a Flat Rate Repair service. 
We sell and install MX-COM boards, 


800-726-9015 * 612-808-0069 
fax: 612-808-0087 


email: sales@radiocomm.com 
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ononer LOTS OF NEW TWO WAY RADIOS ! 


: Dealers Only. 
Your #1 Source for Pagers, | For Immediate Delivery 


Cellulars, Computers & Parts .. At the Very Best Prices ! 
~ Tel: (954)227-9779 : 9 v ; . 
ji Fax: (954)227-9757 ICOM vertex yniden YAESU KENWOOD 


Radios starting at $89 ! 


e-mall: Infonet@gate.net 
Florida « USA . a Portable, Base & Mobile Antennas: Decibel, Larsen, 


100% Satislacton all ene Ae meee 
Programming hardware kit: $89.00) Free items in 20+ 
Icom repeater maker kit: $79.00 __|_ Radios Ordered ! 


| 


t 
i 


Guaranteed 


Conventional and switching 
power supplies: Astron & Samilex 


Connectors, audio accesories, batteries, solar! 
modules, R.F. amplifiers, lightning pro-| 


Coaxial cable: Belden & Heliax 


[R.F. test equipment: IFR, Bird, | 
Optoelectronics, Ramsey 


se 


10" tower sections. Prices start at $33.00 


Dealers Wanted !! 


Erte UIT 


ASK FOR YOUR 1999 CATALOG 1630 PAISANO OR. 
www.epcom.net (995) 533-5119 FAX $42-4701 
epcom@whc.net EL PASO, TX, 79901 U.S.A, 


GO NATIONAL 
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equipment for sale 


CMC ENTERPRISES 
2-WAY, MICROWAVE & TELECOM EQPT. 


tonulicastt | 
OLUTIONS aS aS pk 


0 Not fa SI ler Ch th aye NEB 8 ULTRA WIDEBAND & 
onze otordla Starplex Channel Mai eli se a 
716.223.4927 TEL 35 Motorola Maratrac 30:36 110 wi 3 


716.223.3255 FAX i aoa is ore ogee eee | 6 DUALBAND ANTENNAS 


, . 
| www.simulcastsolutions.com 


n-sanddy 
| 40 Motorola Mitrek 30-39 PL (SY i Acc} | Ow ae 
ao pene Pl ex Term Car o MLN6288 : ere 
olorola Comparators, signal to noise type sees S400 82. 
1 Henwood 601-S tfich 120 mobles ; von $450 Stock one antenna for total 
entracom || Consoles, fess sets 2a. 
19 Motor MA-E00 nolsinety Gof OUch $1800 2a coverage of both bands! 
Fannen FAS-G0006 non-stndby tnco radios GigH 300ch 
08 Farinon LA1-2 Hel-sindby 2 1-2 3gH? 48ch ....... 


08 Motoro’a Starpamt 21-2 IGH? radies w'Hot-stndby 
12 Motorola Maratrac AQ UHF ies wi Bcc. 


75 
12 Fanon AL 14802 nados whiot Very Good condn z 
15. Motor Sox x 9000 UNF Now wade 0 a LOW PROFILE 
Scoentific- Atlanta 46533 BERTS Transmumer (OS1/10/2) 
‘ONow ListingO Call Charles at 336 760-2885 


For more equipment, visit our website at www.cmcent.com RADOME ANTENNA 


Covers: 806-940 MHz 


Communication Test Equipment 1850-1970 MHz 


IFR 1000A $2,750 Motorola R2600B/NT $7,900 
IFR 1000S $3,500 Motorola R2600B/HS $8,200 
IFR 1100S $3,950 Motorola R2600C/HS $9,900 
IFR 1500 $6,500 Motorola R2001D/HS $6,000 
IFR MicroCell 100 TDMA Motorola R2008C $4,500 


S136 $9,900 Motorola R2001B/HS $4,000 LOW COST 
CT Systems 3100 $3,900 Triplett SOO0E $2,700 
. Sage 930 T1 Set $2,500 MOBILE ANTENNA 
EML will buy your used test equipment. TTC T-Berd 107A T1 Set $2,750 Covers: 806-940 MHz 
We accept: a= HP 37701A T1 Set $2,900 1710-1970 MHz 
(888) 846-4614 © www.em/l.com Both antennas feature a 
Circle (109) on Fast Fact Card gold-plated spring-loaded 
contact and install on a 
standard mount. 


& Battery Packs Recommended instal- 


lation uses patented 


Comtelco “CE” mount 
Be M ie = C838 3 which features a specially 
; designed low loss, constant 
Universal Drop-in Rapid 4 tas impedance input and all brass 
Charger + pee Se on construction with a metal piercing 
Support NICD & NiMH 4.8 - — f stainless steel saddle for either 


Universal Drop-in design ee , Ge. N 2: 3/8” or 3/4” hole mounting. 
hundreds of radios, > ae 


eto — allow — NS fm CALL FOR 
ree charger banking, up to a: Zi 
oniiss PS FREE PURCHASING GUIDE 


1 & 3 cycle conditioning mode. 


= bare Pcie sown supply. Ths COMTELCO 


S Battery Packs pony 


Hundreds of NiMH and NiCD : de Fax: 630-790-9799 


rechargeable battery packs available 


for Motorola, Kenwood, Icom, Vertex, ; COMTELCO INDUSTRIES, INC. 
Stovdard two.way Mudie 501 Mitchell Rd. 


Glendale Hts., Illinois 60139 
Tel; 1-800-376-9992 or 714-985-9132 Fax: 714-985-9221 M. A H A 


2841-B Saturn St. Brea, CA 92821 “Your Supplier, Your Partner, 


http:/)www.maha-comm.com/ Your Friend!” U.S.A. since 1978 
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Quality products made in the 


September 1999 MOBILE RADIO TECHNOLOGY 


CHANNEL ELEMENTS 
YOUR FREQ. - $20.00 


th trade-in/3 working days 


CRYSTALS 


MAXON, TEKK, UNIDEN/7working days 


Channel Element HO/Kirby Ent. 


4120 Kirby Rd, Cincinnati, OH 45223 


1-800-237-9654 


FAX: 513/542-8870 


THE FOLLOWING GRANGER TELECOM EQUIPMENT IS FOR SALE: 


equipment for sale 


COMPLETE CHANNEL ELEMENTS 


YOUR FREQUENCY 
LIFETIME GUARANTEE 


Most Elements $20.00 With Trade 


Crystals 
We Buy Used Elements 


NKX 


1814 Hancock St. 
Gretna, LA 70053 


504-361-5525 (in LA) - 800-237-6519 


FAX 504-361-5526 


BUYING ERICSSON EQUIPMENT 


FLAT RATE REPAIR S-990 
ASTRON RS12A BLACK P.S. 
MPD _800 mhz RF DECKS, NEW 
MASTR CONT HOLES ‘ 


-950 .. 


VHF MASTR Il STATION 

UHF MASTR |} STATION 
DELTA/RANGR STATION from. 
$990 128 ch head w/warranty . 
$600 4 CH CONTROL HEAD . 
S600 DELTAVRANGR Accessories - 
$606 control head.... 

$500 contro! head .... 


PHOENIX-SX UMF wiéacc. 
MLSH040 VHF MLS w/ace 

MLS 35-42 & 42-50 wiacc. 

MVS 150-174 wacc, .... 

TL-800 Radio less acc. 

TMX-86 15/8630 less acc. . 

KPC300 Ericsson VHF Port. 
KPC300 Erlesson UHF Pon. 

MPA VHF/UHF Portables . 
MPA/MPD Std. rate charg 

MPI 8 unit multi-charger ... 

Rangr 35-50 less acc GOW 

RANGR 30-42 less acc. 100W 
DELTA-S 450-470 lass acc. 100W . 
DELTA-SX 150-174 less acc, 100W 
DELTA-S 42-50 less acc. 110W.. 
DELTA-S 42-50 less acc. 60/W... 
MASTR I! 150-174 110W less acc. . 


NEW LONDON TECH 


he 
752 Alum Springs Road « Forest, VA 24551 


Tel: 804-525-0068 « Fax: 804-525-0078 
www.newlondontech.com 


N.H. COMMUNICATIONS CO. 
MOT Maxar mobiles, VHF or UHF ..... owe $100 €8 
MOT Moxie mobiles. VHF or UHF ....... nee $100 88 
MOT Maxar 80. 45, VIF mobile, PL & 1 S195 


MOT Maxar 80 4 req, UHF wiacc. 1 ines C . $195 
MOT Flesar UHF base, PL 2 freq. local & OC remote, desk mic. . 3195 


All equipment was purchased in 1994 and is in good working order 


Mobile County Electronics Systems 


Phone (334)633-4030 @ Fax (334)639-3514 
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MOT Radio Test Sel, Model A-1033 4 Ty 
MOT MaraTrac low band mobilos 100w 42-50me wiace. PL 
MOT Syntor 110w VHF mobile, 4 freq scan wi accessories 
MOT MaxTrac 300 UHF 6 fred AOW .., ccs scsceeseese ee 
MOT MaxTrac 300 UHF 16 freq scan, 40 w base statior wi 
power supply and GOSK MIKE. ccccce carer einen 

MOT Mitrek low band mobiles 100w 40-SGmc wiace, PL .... 
MOT Mitrek SOw UHF mobiles wiacc.. PL .,..,...-00e 


$500 
$400 va 
$175 
$335 


» $500 
$200 2a, 
$150 ea. 


MOT Mitrek 100w base, 30-40mec, localremole control mod,, PL ., $900 
MOT Mitrok 100w base, 40-50me, local'remote control mod., PL ... $900 


BEST CUSTOMER SERVICE and PRICES ON 
2-WAY RADIOS 


¢ All products come with factory 
warranty and genuine Motorola 
Accessories. 

«Payment Items: COD or 
Terms-On Approved Credit 

* Delivery within 8 business days 

«We also carry ICOM products 


Price rl 


Blow-Out 


¢GP68 w/ Hi-cap battery & rapid 
desktop charger 

* GP88 w/ Hi-cap battery & standard 
desktop charger 

¢ProSeries w/ Standard accessories 

¢«HT750, HT 1000, HT 1250 w/ Standard 
accessories 

*SP50 w/ Standard accessories AMI 

* Mobiles, Trunking ; 

« Accessories: Remote speaker mic, 
spare battery, carrying case, etc. 


(applied micrologic, Inc.) 
Sales: 800-410-3669 
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MOTOROLA RADIOS 


RADIUS - RADIUS - RADIUS 
NOBODY BEATS OUR PRICES—NOBODY BEATS OUR INVENTORY! 
SP50-P1 10-GP300-GP350-P1225-P200-SM50-SM120-M130-M1225-GM300 


MANY USED/DEMO TRUNKED & CONVENTIONAL RADIOS iN STOCK 


HT1000-MARATRACS-SPECTRA-STX-MTX8000-GP68-PP1 000X-MAXT RAC-MTX800 


(fw) 
Ke) SALES: 800-545-7748 + FAX: 703-830-8710 


Rad‘io VISIT US AT 
ZYVOESS, W/7 a4 http://www.radioexpressinc.com 
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MOT Mitrex 110w VHF base. PL. local/remote control mod. PL. S900 
MOT outdoor cabinets, never outdoors, 70" x 21.5' x 23.6" ., $400 ea. 
MOT Mitrok mobiles VIF 110, wince, PL, eneeen $200 ea 
MOT Mitrek low band mobiles, 20-40mec, GOw, wiace.. PL $165 2a, 
MOT Micor mobiles, 100w, UHF. PL. Lica fad tan eedehbeVohe roan eT OOO MD 
MOT Micor 100w mobviles, 42-50mc_ wiace. . " $160 ¢a 
MOT Micor B00m¢ base station, local and remote coetrol ...,., $250 
MOT Pak al repeaters VHP ...............- we re $140 e8 
MOT Mocom 70 UHF base, PL. desk mike ................ sseneoreee $200 
MOT MT500 portaties. 42 to 50me wiballeries & chargers .., $135 oa 
MOT MT5O0 porlables. VHF whbatterias & chargers .. . $120 ea 
MOT Mostar UHF base station widesk mic & power supply $245 
MOT HT80 portables UHF or VHF wybatteries & chargers .... $135 ea 
MOT 7138 remoles ........ brated ‘ ane . $170 ea 
MOT T1600 tamotes DC ..,..,.. ei Siaay renee $100 €a 
MOT Ti6GO 4 freq tone remotes eres ; Z . $200 28 
RARE FINO GE Mastr II 100 UHF repeater, continuous duty, 

single user channel guard, direct FM oxciler, Mint ............ 2.500 
GE Executive || 60w low band base station, wall mount, 

30-36 me, channel guard, DC remote 2... ce eee SAGO 
GE Mastr Hl 110w VHF continuous duty repeater 
GE Mastr Il 100% base station, 30-36mc 
GE Mastr I] 100w base station, 42-50me 
GE Mastr Il 110w base station. VHF oe : 
GE Mastr || 100 watt continuous duty ropeater amplifier 

450 to 470 me, PYN PL190424895G92 ' » $4,250 
GE Mastr Il 110 wait continuous duty repeater amplitier 

150.8 to 174mc_ PYN PL10D424786G7 ........ severe S800 
GE Mastr lI 40 wal! continuous duly repeater amy 

1506 lo 174mc_ PeN PLISD4d24786G5 ’ vy $950 
GE Mastr li 35 Amp power supplies ................ se . $950 ea 
GE MP} Portables UHF or VHF wibatteries & chargers .. $135 28 
GE Delta 100w. $2-OMe WICC. occ c eee eres eee S200 ©. 
GE Rangr mobiles 35-50mc, 50w, wiace $300 ea 
GE Executive || }0Gw VHF mobiles wiaccessones ..... » $175 €a 
GE Masir ll 100’ UHF modile rere 11,1] 
GE Mastr Il mobiles, UHF 40w _.........0..... ‘ $125 oa 
GE Masir | movile. UHF 75w .. gio Sosba shia casensndcess sn Aiet 
GE 5550 Scan Head, i sibadey eich . ai vee $200 
GE 800me Radio Programmer ..........-...rcereeseee .» $225 
GE POS 800me trunking portables iP haeptaeerisnah bia EOE OR 
NEW GE Phoenx Sx LHF mebfes wracc. .. , vo 5260 8a, 
TE Pincers EE aah sta actus caage ca cae ven cebasg yates VEEL Top ncvee hats MRED 
GE Phoerex VHF wiace- : 4 wterarstecrs BLOOD 
GE Custom MVP 35 watt, UHF mobiles wimic & sokr $295 aa. 
GE Phoenix SX UHF 76 treq on S225 
Kenwood TK&30 75w, UKF, 32 Ireq. scan mobile ., $500 
Kenwood TKS60HK 35w, UHF, 32 freq. scan mobile $400 
Kenwood TKS050 UNF 16 freq. scan mobile .. ‘. $250 
Midland UHF @ frequency mobile occas , $765 
Bir Model 43 watl meter peanciasoesgeng cg eT LOE 
Birc Cosxial Resistor Mode! 6135 ; $145 
Cellwave mobile duplexer, GE No. 19C851268P3, S00mc $t7s 
Uniden programmer, Model AMXS00C Seancnerm mee SMOR 

WANTED TO BUY: GE Ericsson or Motorola Equipment 
N.H. COMMUNICATIONS CO. 
P.O. Box 5342 


$1.650 oa 
$1,650 ea 
. $1,650 ea, 


((@)) 


Klein 


(800) 959-2899 


Fox: (760) 631-1163 


E-mail: info@kleinelectronics.com 


Web: www.kleinelectronics.com 


Call Now! 


K700- 
“Public Safety”| “Top Seller” 


Tactical Headset 
Bike Patrols 
SWAT Teams 


“Motorola, GE, and Misc. Radios Sale 


% RKO) Motorola Suitcase Progranmner/Reader $1,500 
Hl Bravo 45,0250 missing Battery Latch $10 
15 HT600 VHF Och Marine/Railroud Band Hépwr $225 
WS GP300 Joh FANT / 146-174 El/pwe wisean $350 
[8 MTLOO 36-42 MEl2 6ch H/pwr w/scun $350 
7 Saber | [2ch Ham Band secure 136-150 MI $350) 
% Saber | teh Low Band 77-84 MHz secure $500 
8 = Saber | secure J2ch Marine/Railroad Band $350 
5) System Saber Converta-Com Complete (Display mic) $225 
$  MT-X¥000 I6cH 800 MHz Type 1.2.21 Recon $350 
\ GTX 800 MHZ l0ch whkeypad Display Type 1.2 S500) 
4. SYNTOR 40 w 450-470 Sch Mobile $125 
§  SYNTOR N/X 100. 29-50 MH loch Mobile $350 
S  SYNTOR X/X 100w 29-50 MHz 16ch Mobile pt | 
18 SYNTOR X/ 9000K 800 MHz 4$e Mobile Type | "New" $1,100) 
Maxtrac's / Radius Mobiles Call of Visa Web VILP/UHF 
So Manta SO MH 80 With, 10 Sub. 11 Coesentional complete $175) 
M4 Maxtrac 800 [Su Leh, 10 Sub, 10 convt. complete $150 
| MSFSO00 VIF 100w w/DES complete $6,000 
3 Sevure Net Digital voice modem |/DVP) "New" $440) 
| VHF Repeater System 1Sw £54,569 missing 6 Headsets $YXX)! 
dpe MPA VEIP [99h Display wiscun HO-470 $300) 
ope MTL 146-174 Loch w/sean S300) 
Spe Lunchbox Portable |2ch w/PL HNSISEMF MN $200) 
I4 Delta 1fOw 150-174 Mobile w/ S990 R/Head $300 
1) Delta 110w 180-174 Mobile w/S950 RéHead $275 
19 GE §-550 Remote Head wisean only $100 
13) GE MLS 2ch 40w 150-174 Mobile only $125 
| GE EDACS Desktop Station I) Plus BASE $1,200) 
2 GE Master 2 UHF Repeater w/Duplexer $1,000 
4 Midland VEIF 404 S00ch Motule Complete $200 
S ICOM HI16 VIF Field Programmable $175 
2 IPR EMS Serice Monit w/service manual M500 
| FIPS640B RF Signal Genermor Mint wextra cards $1,750 


‘NOTE AU Portables coine w/Batt. & Antenm 
Paniks Electronics 407-253-0889 
Mon-Thurs YAM-SPM EST | Month Warranty 
HTTP: www surtl'S A.comPantkelectronics, HTML 
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DANGER! 


If you aren’t 
advertising in 
MRT CLASSIFIEDS, 
you’re swimming in 
dangerous waters! 


Call 1-800-347-9375 today | 


to place your ad. 


equipment for sale 


Audio Accessories for 2-Way Radios! 


K500- K400- 


p% 
f % 


Dual Muff 
Dual Muff Headset | Headset w/Noise | Heavy Duty Remote 2 Pc. 
for Safety Helmets | Cancelling Mic Specker Mic Lapel Kit 
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MIRAGE: 


The original NMO mount low profile antenna. 


ANTENNAS THAT WORK 


Larsen offers you much more than 
mere low profile antenna options: 
DESIGN INNOVATIONS 
EXPERT ENGINEERING 
TECHNICAL PRECISION 
MECHANICAL DURABILITY 


REAL WORLD TESTED PERFORMANCE 


Call today for a copy of 

THE LARSEN ANTENNA SOURCEBOOK™’99 
featuring our complete line of low profile 
antennas. 1-800-ANTENNA in the US and 
1-800-663-6734 in Canada 


VISIT OUR WEB SITE: www.larsenantennas.com 


E-MAIL: larsen@larsenantennas.com 
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“Best in Class” | “Easy to Use” 
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K9725- K111- 


“Affordable” 


jon 


Mirae Il; 
Permanent mount “NGP" version of Mirage, 


SHADOW: 
Transit style, radome enclosed antenna. 


GPS DuAt Bano: 
Combines GPS with UHF, SMR, Cellular, Data 
or PCS frequencies 


73 


equipment for sale 


Now You Can Solve Voter 
System Problems Fast! 


Remote Comparator Display 


Remote 
Voter 
Display 
Screen 


* Contro! Your Voters from a Remote PC 
* Cuts Costly Maintenance Time 

* Finds Intermittent Problems Fast 

* Reduces Receiver Downtime 

* Logs Receiver Failures 

* Modular & Expandable 


Call or Write for ourFREE 
System Planner! 


Transmitter Coverage Problems? 


Transmitter Steering Unit 


* Use with Multiple Transmitters to 
Extend System Coverage 

* Automatic Transmitter Selection 

* Far Lower Cost than Simulcast 

* Fills Gaps in Existing Coverage 

* Better than Relay-Based Controllers 

“ Works with Standard Base Stations 


Lr: Products h._xz=: 


Land Mobile Radio Solutions 
1211 West Sharon Road, Cincinnati, Ohio 45240 
(513)595-5900 


info@ctiproducts.com 
www.ctiproducts.com/andmobile 
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Tons in Stock: - Same oy shipping guarantee 
SP50 - Pus GP300 f ane Plea Papo GP68 


Visit us at www.ictwireless.com 
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BUY & SELL: 
LTR-800MHz & SOOMHZ EF Johnson +» Kenwood * Uniden 
MOTOROLA 


, UHF * VHF * 800MHz * S00MHz ; 
* Mobiles + Portables * Repeaters * Amplifiers « Paging Transmitters 


00-786-2199 


1 
ERLING = 203. ee Street * McKinney, TX 75069 


ax: 972-562-7957 
Mike Malone 


BONS: INC. 
"oh ke Cpe www.usedtwoway.com 


Honeywell / Hughey & Phillips 


FLASHGUARD 2000 & 3000 ” 
ALARM MONITOR 


® Flash Activity & Mode Verification 

® Alerts Pager or NOC 

®4 Hour Battery Backup 

® Temperature, Voltages and other 
Parameters monitored 

@8§ External Alarm Contacts 


A 


TOWER 
SYSTEMS 
(843) 760-6115 
(800) 367-4275 
www.harksystems.com 


FlashGuard 3000 isa Regastered PM of Homes well Hughes AO Thar ilips 
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Radio Programming Cable Sale [> 


Mode! #s . 


“{ 


The Motorola’ Radio It Programs 


HT5O. and the Radius P100 Models. . 

HT600, MT800, MT1000, P200, P500, MIX800, MTX810, MTX820, MTXx900, connection on ntop of radio) 
MARATRAC, (MAXTRAC - 50, 100, 300, 820, 840, M860), M1225, . 

(RADIUS - 1400 M206, M208, M214, M216, M400. sili SM10, SM50 

. STX, STX Gemini, STX 821 trunked portables. 


.. SABER and System SABER 


SPECTRA Low and Medium Power Unit 


.. SPECTRA 100 Wait and High Power Units. 


SYNTOR 9000 and 9000E Radio Line. . 
Radius P 50 Plus. ......, 
R100 Repeater. ... 


-... MCX1000. 
.... Cloning Cable for the Motorola’ HT600/MT1000. 
.. GP300, GP350, and P7110 Models. . 
.. MSF5000 Digital Unit with 3 Digit Display ir in Controller Tray. 
«.. HT1000, MT2006, MTX 838, MTX 8000, MTX 9000 enone on side of rac) and JEDI Series. 
oe Visar Unit. . w: ‘ 
. Cloning Cable for the Motorola’ JEDI Series. 
... ASTRO SABER and SABER SI. . 
ia SPS! a wee sea 
ve M1225. 
ioe  PROZS: 
.. HT750, HT1250. . 


Polaris liedistrles 


Tech info: 404.872.0722 
www.polarisradio.com 


*Introducing the Motorola T$11 “Motorola Radios for Resellers” 


Visit our web site NOW or you'll not know what you're missing! 


INFORMATION: 805-497-2397 


Where quatity is #1, but where we want to be dead last when you call for pricing! 


Compare These Important Points, Betore You Buy! 
» Same Day Shipping, When Ordered before 1pm EST. 
+ We Accept: American Express, Discover, MasterCard and Visa 
+ Professional Users Guide with Detailed Photos Included with All Radio Products. 
» Compare Pclans’ Features and Quality, Don't Accept imitations! 
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LABELS LABELS LABELS 


Custom made labels to PROMOTE your company 
eLabels for pagers, cellular’ phones & two-way radios 
®Tamper-proof warranty labels (destructible or void) 
eThermal transfer printer systems (custom bar code labels) 
eScreen printed labels, signs & overlays 


ADVANCE LABEL & TAG 


800-466-5345 www.altag.com Fax: 972-2518 


*See our NEW Motorola Dealer Referral Program 


From your RADIUS LEADER, 


PROCOMM 


Ordering: 800-497-2394 
805-494-5078 24-Hour Fax Line: 805-494-3115 
8:00 - 6:00 pm Pacific Time 805-497-3430 


VISIT OUR WEB SITE: hitp://www.procommusa.com 
e-mail: procommusa@aol.com 
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equipment for sale 


le Motorola” 
Bestel aes 


Com 


* Compatible with "RIB" unit. 
* Rugged steel case. 
* Power LED. 
PA-If Programming Adaptor.. shige 
* Contains rechargeable NI-CAD Batteries: i 
Perfect for field use and Portable. SAe= 
Laptop & Notebook Computers. Re ; 
* Status LEDs: Power On and Charge. 
* Power Switch, 
* Power / Charger included 
* Runs for 8 continuous hours, 
from a full charge, 


* Micro-Size Design for Convenient 
Portability and Field Use, + 
* Uses Surface Mount Technology 
* Rechargeable --~ Works hdurs 
on one charge. 


ye + 
‘as ‘ 


FAX 404.872.1038 


No substitutions or swap-outs or adjustments to Sno sales, 
Must reference this ad to receive sale prices. 


1-800-752-3571 


TRINITY RADIO 
USED RADIOS at Low Prices! 

+ MICOR GE 

» MITREK *RCA 

* PORTABLES «= ACCESSORIES 

» MOCOM 70 » TONE ELEMENTS 

* MAXAR * CHRYSTAL ELEM, 

= RPTRS * BASE STATIONS 
{940) 433-5452 «+ trinity-radio.com 


SAVE BIG BUCKS O. 


Used 2 Way Radio 


MOTOROLA ¢ GE @ EF JOHNSON ete. 
PORTABLES / PAGERS { MOBILES | BASES / REPEATERS 


Contact us when you are looking for econo- 
mical used equipment. We are a reliable 
source for all major brands of used 2 way gear 


aaa (708) 681-0300 

[ad Buy @ Self e Trade 
Visit our web site: WWW.MDMRADIO.COM 
or E-Mail us at mdmradio@earthlink.net 


MDM Radio Ltd. 


1629 N. 31st Ave. Melrose Park, Il. 60160 
Tel. (708) 681-0300 Fax (708) 681-9800 


SABERS - SYNTOR X 


* MOT Saber 1£, H44SAG7139CN, UHF, 5 Watts. 
24 Freq..excellent cond'n. wibatt. antenna $285 ea 

* MOT Syntor X, VHF, 110 Watts, 32 freg., DES. w/hand- 
held control head, all controls in mic, TESVXJDO4AK, 

$325 ea, 


with EE Prom, complete, excellent cond'n 


Personalized Service. 
Best Prices Guaranteed! 
F Call 901-755-1514 Motorola 
Railcom Box 38881 Radiuy 
Germantown, TN 38183 
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equipment for sale 


DEALERS WANTED 


Now you can be a dealer in a new line of 


MOTOROLA 2-WAY RADIOS 


WETEC ELECTRONICS 
AUTHORIZED MOTOROLA TS-11 DISTRIBUTOR - 


Call Now 1-888-GO-WETEC, ext. 11 


g Visit our website at: www.wetec.com 


your Cost 
—Limited Time Offer— 


* GTX 800 MHz Mobile 


* MTX 8000's — 


World’s First Talking 32 Channel Radio 


SUPER BUYS 


_ ¢ Motorola 450 MHz LTR, NEW 
List $580 ea., Dealer cost $350 ea. 


$300 ea. 


B3’s portable ....$199 ea. 


PRE-OWNED RADIOS! 


We currently have a selection of pre-owned radios, 
as well as chargers and accessories. 
Call for more information and great prices! 


UHF MT2000 168 Channel Fs 
P110 2 Channel Visar 16 Channe’ 
P1104 Channel VHF the 
P110 6 Channel P110 6 Channet 14 
SP60 2 Channel SP50 2 Channel 22 
SP50 6 Channel! SP50 10 Channe 7 
P200 6 Channel P200 6 Channel 24 
GP300 16 Channel GP300 2 Channe 
GP350 16 Channel GP350 16 Channel 
P1225 16 Channel P1225 16 Channel 
HT1000 16 Channel Visar 16 Channe 14 
MT1000 100 Channel = 2 | Atl iudios include a 30-day wacranty 


Open 7 Days 8am-8pm 
Call to place your order or 


www.racingelectronics.com 
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Bug & Sell 


Motorola, Uniden, E.F. Johnson, Kenwood 
Two-Way Radios and Systems 


DELTA 
COMMUNICATIONS 
1-800-880-2250 


FAX: 972-278-5085 
Garland, TX 


http://www.delta-twoway.comm 


Will pay TOP DOLLAR 
for Motorola 800MHz Trunked 
Mobiles & Portables. 


Metro Communications LLC 
(423) 546-0311 - Jim Hayes 


AVL / GPS EQUIPMENT 
MOTOROLA Radiuy 
Lowest Prices! 
"NEW" PRO 5150/7150/9150 
GP 88 & 68 VHF/UHF 


Most popular models in stock! 
Complete Radius Line! 


KENWOOD 


New and Used 
Special State & Local Gov. Discounts 


1-800-264-9516 
FAX 303-415-1557 
COMMUNICATIONS WEST, LTD. 


E-Mail: commwest@aol.com 
DOMESTIC & EXPORT SALES 


LOWEST PRICES! 


* BATTERIES » EXPORT ITEMS * ACCESSORIES « 
¢ SVWNNSLNY « SWALSAS ASYNHNL ¢ SLHVd * 


computer software 


Your customers demand speed and precision 
and you should too. CRI’s Service 
Management System is designed 
specifically to track al! aspects critical to the 
successful management of your two-way 
repoir facility, Fast. Easy. Flexible. 

Cali CRI today. 


205/987.1523 
email: 
info@crinc.com 
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** WIRELESS SOFTWARE ** 


Save time designing, optimizing 
and managing Wireless Radio 
communication sites: 
- Intermodulation Interference Analysis 
- Transmitter Noise Analysis 
- Receiver Desense Analysis 
- Signal Level Analysis 
- Communications Site Design 
- Site Management Database 
- Equipment Maintenance and Inventory 
- Desktop Mapping and Dala Products 


COMSITE 


CALL 800-845-0408 or 850-906-0748 
http://www.polaris.net/~douglas 


Advertise in MRT 


SMALL INVESTMENT 
BIG RETURN. ~ 


computer 


Wireless 
system 

planning 
Software 


¢ Seamless USGS topographic maps 
© Integrates with GIS 

¢ Multiple terrain data 

© Point to Point profile analysis 

© Most Likely Server analysis 

© Carrier to Interferer evaluation 


Avoid surprises in your wireless 
system. RFCAD's field tested 
Biby-C algorithm and easily 
learned features make 
“what if" scenarios simple, 
efficient and accurate. 
’  RECAD provides high 
quality signal strength displays on 
digitized USGS topo maps, or 
popular GIS software displays. 


shad 
lt J 


Or visit our Web Site: 


software 


Measure SIGNAL Coverace! 


e Automate field measurements and drive- 
tests. 

« Create signal contours from measured data. 

e Compatible with HP, IFR, Z Technology 
and other instruments. 

e Use your NMEA or TSIP GPS receiver. 


e Automatically records signal ate 
_ - STI-9400 Software 


$4,995.00 Includes 
Street Map Data for USA 


FREE DEMONSTRATION CD 


Toll Free: (877) 848-8500 Fax: (503) 848-8534 
Email: sales@surveytech.com 


Survey Technologies, Inc. 
"Geographic Signal Coverage Al Your Fingertips" 
www.surveytech.com 
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To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 


For either microwave links or area coverage, our 
Terrain Analysis Package (TAP)™ software helps 
you find system design solutions in-house. 
: See details and download demo from our web site! 
SorrTWriGut, LLC 
1010 So. Jouer St, Sure 204 
Avsosa, CO 80012-3150 USA 
Te. (303) 344-5486 + Fax; (303) 344-2811 
www.softwright.com 


e-mail; sales@softwrightcom 


> ® = 
The worst mistakes are the ones you can't $88. 3 it micropath corporation 


Radio Propagation Software 


Global Trunking Management 


& Billing Solutions for... 


SmartNet ¢ SmartWorks ¢ SmartZone 


LIR ¢ MPT 1327 


For more information, 
call (903) 561-6673 or 
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Genesi 


www.GenesisWorld.com cottere great thors bey 


* Predicted Area Coverage Maps 
* Microwave Link Analysis & Profiles 
* USGS GeoReferenced 

Topo Maps on CD-ROM 


www.micropath.com 


303.526-5454 Sales 

303.233-4242 Support 

303.233-4026 Fax 
e-mail: sales@micropath.com 
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services 


RF @ CELLutions 
1100 E. 64" 
Denver, CO 80229 
Phone: 303-227-3210 
Fax: 303-227-3220 


Complete site Engineering and 
Design, Consulting, site Optimization, 
Expansion, site Management, site 
Maintenance, site Acquisitions and 
Technical assistance. 


We can provide all your RF Communi- 
cations needs, from Engineering to 
site construction. 


Ask RF @ CELLutions about the multi- 
carrier power cell, (MPC) Re-Radiator, 
best way to extend your 
communications sites. 


Contact RF @ CELLutions 


We can answer all your questions. 


rentals 


MOTOROLA 
RADIO RENTALS 


*HT1000, GP300, P200 

* Intrinsically Safe 

* Full Line of Radio Accessories 
* Mobiles & Repeaters 

¢ 24-Hour Service 

* Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
e-mail: eventcomm @aol.com 


Ten years of great 
service to you! 


Call for a quote. 
Well make your next 
project affordable. 


Coli Silrwe— 


=i 


yen 


www.mosscom.com 
800-822-MOSS 


STUDY LAND MOBILE COMMUNICATIONS 
AT HOME! 


38 Lessons written exclusively for Mobile 
Communications Servicing, $375.00 
Call, e-mail or write Mobile Training institute 
for tree information; 


2111 Lakeridge Drive 


SLIMLIeL Grapevine, TX 76051-4614 
817-488-2796 or mtimti@aol.com 


CHECK THE FACTS THEN 
CALL THE BEST! 


Environmentally controlled 
\ equipment enclosures, back-up power, 
RF engineered sites. Secure. 


Premiere sites in Metro Chicago Area-choice of 
Federal State, Govt. & all Class A Systems 


STAN STANN 
105 MURPHY LAKE ROAD 


PARK RIDGE, IL 60068 {847) 823-7713 


ARIZONA’S PREMIER 
TOWER FACILITIES 


Contact Rick or Charlie Bonifasi 


ANTENNA SITES, INC. 
800-346-7224 


tower 
equipment 


Pagelek 


The Monitoring and Control Experts 


Monitoring commercial, industrial, and 
government sites worldwide since 1987. 


e Monitor and contro! 
remote equipment via 
modem or phone. 

« Receive notifications 
via modem or pager. 

e Fully satisfy regula- 
tory requirements. 


System leasing plans are now available! 
Contact us now for further details. 


Toll-free: 888.572.7907 
Telephone: 919.518.1828 
Fascimile: 919.846.5586 
email: sales @ pagetek.net 


http://www.pagetek.net 
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tower 
services 


f,* Engineering 


tizlea ° Installation 


tg  oWager is your 
7). worldwide turnkey 
| «tower company. 


Phone 
1-800-968-5601 
or Fax 
1-800-882-3414 


ott, 


(@’<. SWAGER 
Ae 4 Communications, Inc. 
War po Box 656 
3560 East Swager Drive 
Fremont, IN 46737 USA 
Phone | -800-968-560| » 219-495-2515 
Fax | -800-882-3414 * 219-495-4205 
E-mail: sales@swager.com 
Internet: www.swager.com 
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repair 
services 
Flat Rate | 


MOTOROLA 84 Plus Parts 


PORTABLE & MOBILE REPAIR 
* Quick Tum Around * Free Return Shipping 
* Factory Trained & FCC Licensed Techs 


reearnoleiion 


11110 W Oakland Park Blvd, Suite 275, Sunrise, FL 33351 


GO GLOBAL 


repair 


IT IS POSSIBLE!!! 


..to receive quick, quality, service at affordable rates. 
ADVANCED COMMUNICATIONS 
& ELECTRONICS INC. 


— Authorized Maxon Dealer — 


maxen Service of: * Radios 


* Transmitter Amplifiers 
Motorola * Tower Top Amplifiers 


. * EDACS Equipment 
Ericsson/GE * Custom Projects & 


$49 Flate Rate Equipment Modifications 

2054J Alrport Road (804) 237-8255 

Lynchburg, VA 24502-3757 Fax/Phone: (804) 237-4762 
E-Mail: advcomm @worldnet.att.net 


Portable & Mobile Repairs 
Plus Parts & Shipping 


Cushman / IFR / Motorola / Wavetek 


Get Your Test Equipment Needs 
From Service Professionals. 
We Buy & Sell Service Monitors. 


Communication Service Monitor 
Repair & Calibration Specialists 


NS Electronics Service, Inc. 

3610 Dekalb Technology Pkwy. 

Suite 110/111 

Atlanta. GA 30340 

Phone: 770-451-3264 
www.nselectronics.com Fax: 770-458-8785 


Triton 
Electronics, Inc. 


SERVICE MONITOR 
REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 
NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 
Also, Voice Logging Recorders 

a 4300 Lincoln Ave., Unit 0 2 
_aam §=6 Rolling Meadows, IL 60008 

(847) 934-6426 Fax: (847) 934-7195 
* Visit our Website: http://www.tritonelec.com *« 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 


Quatity Service on MicRopROCcESSOR-BASED 
Mosices, Portastes ano Controt Heaps. 
SuRFACE MOUNT REPAIR. Most REPAIRS $70 PLUS PARTS. 
FREE ESTIMATES. 


Warranty Service Available On: 
Ericsson/G.E. * Kenwood 


585 Factory Shoals Rd. 
Austell, Ga. 30168 770-948-9566 


CLASSIFIED 
ADVERTISING 
WORKS! 
~ CALL 800-347-9375 


services 


Minitor II Pager 


7 Repair Just $29.50 Enwivion 


Price includes all —=—=—_—__ 
Parts and Labor 


=) #5 Day turn time the 
90 Day Warranty 
Water/Physical damage and FUTURE 


housing parts not included 
Gy) "ere and W ireless] 800-822-2 180 
Service Center Fax'$61-683-0059 
1300 N FL Mango Rd #26 


; Deale ce 
West Palm Beach, FL 33409 "PU 


@ Power Dynamics 


Power amplifier repair 
specialist, all makes/ 
models, from 10MEHz to 2.4 
GHz, up to 1 KW. 
E-MAIL: buckman’ @gte.net 
WEB: pwrdynamics.com 
FAX/PH#: (GO9)460-4111 


paging 
Attn: All Dealers! 


Pagers e Price e Delivery 


* Complete line of 
Motorola paging See us at 
products & accessories 


* Most Minitor 3 models 
in stock for immediate 
delivery 


* VHF & VHF stored voice 


* Dealer programmable 


» Competitive prices 


* Responsive, experienced 
staff 


¢ R) MOTOROLA 


wuaiToe 


Your Premier Motorola Paging Distributor 
Committed to Quality Service at Competitive Prices 


A’Advantage 
Travel Awards Program 
Call for details! satentoateite 


46 Notre and al reared pected otis Uarderaa tes cr! 
Mekeraa I 


Call Today! 800- 


600 Knightsbridge Pkwy., P.O. Box 1492, Lincolnshire, IL 60069 
ax 847/676-8744 * www.icavittcom.com 
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Before you buy 
an 


Competition 


Frsuy Rage SNC = 3MH2-40 GHz 


r 4 B| . a 

monitor thelr Frequency Guaranteed Not Guaranteed 
R E Max. + 2 dB . 

performance, esponse Error aX, + 


Responds equally to Guaranteed 
all field polarizations JNU PV@ea Way: 


When you look at what our competition 
isn’t offering, alarms go off in your head. 

Relax. 

Just consider everything you wil! get 
with Narda’s personal radiation monitors. 
Things like guarantees. Ease of use. And 
performance you can count on. 

So no matter what the conditions— 
even in the most complex, multi-signal 
environments—you'll get all the protection 
you need with Narda. 

For more information, call today 
516-231-1700. 


Accurate at all 


temperatures Guaranteed 


Immune to static Guaranteed 


RMS detection under ree q 
all conditions iain 


Functions near 
power lines 


LED Indicator visible 
when worn on body 


2 Year factory 
Calibration & (No calibration 
HRA iam —COStS for 4 years) 


narda 


microwave-east 


Calibration within Guaranteed 
10 business days (or calibration 
is Free) 


‘Two-year recommended calibration cycle, No additional costs for four years with first two-year checkup and calibration included. 


an (® communications company 


Visit us at PCS '99, Booth #1618. 


© 1999 L-3 Communications, Inc. 
www.nardamicrowave.com 
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$S-64 $28.95 TS-64 $54.95 TS-64DS 
Microminiature DIP Switch Programmable CTCSS Encoder. Sub-miniature Programmable CTCSS Encoder-Decoder. DIP Switch Programmable CTCSS Encoder-Decoder. 


Includes 64 tones from 33.0 to 254.1 Hz. Includes 64 tones from 33.0 to 254.1 Hz. Includes 64 lones from 33,0 lo 254.1 Hz. 
66" x 1.08" x 21" 7B" X 1.70" x .25" 4.25" x 2.0" x .30" 


ID-8 $69.95 TP-3200 $279.95 
Automatic Morse Station Identifier, Meets all FCC Full Featured Shared Repeater Tone Panel with ALL 157 

ID Requirements. Fully field programmable CTCSS/DCS codes, In Desktop or Rack Mount versions. 

with included keypad. 1.85" x 1.12" x .35" 


ANI-1/$39.95 ANI-2/$299.95 
Automatic Number Identification System 
ANI-1 Encoder - 1.13" x .66” x .22” 
ANI-2 Station Decoder - 5.4" x 5.8" x 1.4" 


$D-1000 $59.95 PE-2P 
Two-Tone Sequential Decoder. Programmable unil Two-Tone Sequential Encoder. Sub-assembly mounts 
provides switched outputs from Two-Tone paging calls. inside radio or olher enclosure. Multiple call capability. 
1.25" x 2.0" x .4” 1.25" x 2.0" x4” 


$224.95 
Desktop Paging Encoder. Two-Tone Sequential, 
other formats available. 7.5" x 7.8" x 2.7” 


$59.95 
Digital Coded Squelch Encoder-Decoder. Programmable 
to all 106 OCS codes. 1.35" x 1.18" x .25° 


TE-64D $129.90 FILTERS 
Multi-Purpose CTCSS/Burst Tone Encoder w/LEO Olsplay. Call us for the lowest cost, 12.5kHz channel spacing, 
Great lor the Benchtop. 5.25" x 3.3" x 1.7” exact replacement, crystal and ceramic IF filters for 
Part 90 Refarming. 


© Same reliable and cost effective products you have known and trusted for 30 years! 
© Full FIVE YEAR WARRANTY on all products e “INFO FAX” with 24 hour information 
e Same day shipping on most orders © Toil free 800 numbers for both voice and FAX 


‘See our complete 
catalog and product 
descriptions on our 

ee ole at 


COMMUNICATIONS SPECIALISTS, INC. 
426 WEST TAFT AVENUE ¢ ORANGE, CA.92865-4296 
| | (714) 998-3021 » FAX (714) 974-3420 
ENTIRE U.S.A. (800) 854-0547 *FAX (800) 850-0547 
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